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HEADS 


Lukens presses and spinning machines pro 













heads 4 inches to over 20 feet in diam 


or as thick as 6 inches... in every stand 


style and in special shapes to meet your 1 
... ferrous, nonferrous and clad steels. Cat 
No. 1 describes 3.868 standard heads. For a 
and for prices, write Lukens Steel Compan 


116 Lukens Building, Coatesville, Pennsyly 


Head Work", a 16mm motion picture in s 
spinning and pressing of Lukens Heads v 
-harge. Running time: 27 minutes. Write for a book 


AMETER 


+ « SPEED SCRAP TO THE MILLS TO MAKE MORE STEE 
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Better Foresight 


WHaT Is NEEDED today, as the numerous straws 
which didn’t show the way the wind was 
blowing conclusively demonstrate, is better 
foresight. Monday morning quarterbacks can 
always tell us how the game should have been 
played, yet their sagacity only serves to point 
an obvious truism: hindsight is better than 
foresight. We have hindsight in quantities to 
spare; what we lack is foresight. 

An uneasy peace abroad, 
ness-and labor situation at home, has caused 


disturbed busi- 


all too many people to wonder if we are on 
the right track. Perhaps, they suggest, our sys- 
tem is too archaic and cumbersome for a New 
Era. If it could only be replaced, they sigh, 
by something brand-new in the way of des- 
potism—a government that would put every- 
one in his proper niche and keep him there. 
Yet all of the ways of despotism were already 
incredibly ancient at the time of Nineveh and 
Tyre, and there never was a better regulated 
society than that of Cheops, for whom thou 
sands upon thousands of slaves died under the 
overseer’s whip to build the Great Pyramid of 
Gizeh. The truth is that the only really new 
system in the world is the one under which 
we Americans have grown to greatness. 

When the whole world is debating the 
claims of rival ways of life, it becomes im- 
perative that we understand our own. Better 
foresight on the American way of life is being 
promoted by the Advertising Council, In- 
corporated, in a campaign to explain the 
American economic system. A committee com- 
posed of all segments of American life— 
management, labor, religion, education and 
social service—has joined together on ten vital 
points: 

“1. Freedom of the individual to work in 
callings and localities of his choice. 

Freedom of the individual to contract 

about his affairs. 


“3. Freedom of the individual owner of 
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property to start and manage an enterprise, 
to invent and profit, to invest, to buy and sell 

1 a free market---insofar as this freedom does 
not conflict with the public interest. 

“4. Freedom of the individual to speak, to 
inquire and to discuss. 

“5. Protection for the individual—by pub- 
lic or private means—against the basic haz- 
ards of existence over which he may have no 
control. 

“6. Government action in economic affairs 
when necessary to ensure national security or 
to undertake socially desirable projects when 
private interest proves inadequate to conduct 
them. 

“7. Freest possible competition consistent 
with the public welfare. 

“8. Free collective bargaining—the right of 
labor to organize and to bargain collectively 
with employers. 

“9. Expanding productivity as a national 
necessity. American experience has proved that 
it is in the long-run interest of all: (a) to pay 
labor progressively higher wages in relation 
to prices; (4) to do this by progressively in- 
creasing productivity per man-hour through 
the application of constantly greater mechani- 
zation, power, efficiency and skill in the proc- 
esses of production and distribution; and (c) 
to reduce hours of labor and improve real in- 
come while increasing the volume of produc- 
tion and distribution. 

“10. Increased recognition of human values 
as a prerequisite better living.” 

Ten points to freedom! Take the trouble to 

back and reread them. Every American 
should know them all by heart and thank God 
that they are his! 
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In building the world’s largest press brake 
Warren City Manufacturing Company 
made sure of top quality welding by using | 
Murex Electrodes. 

This huge unit, of fully stress-relieved 
welded steel construction weighs more than 
a half million pounds without dies. It is 
designed to exert a pressure of over 1,000 
tons for bending steel plate 5” thick toa 
right angle and in a single stroke in lengths 
up to 36 feet. 

Manual welding involved the equiv- 
alent of 40,000 feet of %” fillet welding 
requiring more than ten thousand pound 
of GENEX, FHP and HTS rod. 


M & T can be of help to you .. . Ask for a representative to call and 
check over your welding operations, 


METAL & THERMIT CORPORATION 
120 BROADWAY e@ NEW YORK 5, N. Y. 





mURE X WELDING “Fike rRODES 








THE WELDING ENGINEER—Decembe 





ike, 
any 
sing 


ved 
han 
t is 
000 
to a 
gths 


juiv- 


ding 
unds 


194 


N° that the hubbub and hurly 
burly of the American Weld 
Society’s 29th annual meeting 

ve become only a memory, it 1s 
ssible to view its salient features 
something approaching perspec 
tive. First of all, Philadelphia was a 
ppy choice of convention city. 


he charm and historic interest of 


ur nation’s first capital provided a 
highly enjoyable backdrop for the 
nvention stage. 
It is gratifying to be able to report 
total 
354, making this one of the So 


that the registration reached 


ciety’s best attended conventions. 

There were several surprises, in 
cluding the introduction of two new 
processes, both ramifications of inert 
gas-shielded arc welding. One of 
these is argon-shielded welding with 
a consumable electrode and the other 
nert-gas-shielded spot welding. More 
of both later on. 

MeraLLurcy Course 

\ noteworthy innovation was the 
educational lecture series, given by 
Dr. R. D. Stout, associate professor 
of metallurgy at Lehigh University, 
Bethlehem, Pa. These lectures were 


Monday, 


Wednesday afternoons from 4:30 


given on Tuesday and 


O 
6:30 p.m. To attend them, it was 
necessary to leave the Bellevue 
Stratford, where the technical and 
held, and 
travel some twenty-odd blocks to the 
Convention Halls. Nevertheless, Dr. 
Stout’s three lectures were all well 


Many 


DUSINESS SESS ms were 


received. 


who took this condensed course 1n 


ittended and well 
he metallurgy of arc welds in steel 
xpressed the hope that such an edu 
tional would be made a 
tandard part of future AWS meet 


rs, 


~ 


series 


The 65 papers presented at the 21 
hnical sessions covered evervthing 
trom down-to-earth problems of pri 


construction and 
fli 


luction, mainte 


nce to stratospheric flights of re 
search for the long-haired intellec 

als. Some of the papers in_ the 
ter category seemed a bit too high 


specialized, reminding this re 


BY CLYDE B. CLASON 


porte! the old wheeze defining 


specialist as one who knows more 


and more about less and less until 


he ends up knowing everything 


about nothing. There were also too 
many unreadable slides of graphs 
and tables. When the lettering on a 


table of figures shows up like the 
Lord's prayer engraved on the head 
of a pin, the frustrated spectator 1s 
inclined to be irritated. This, how 
ever, is mere carping at what was, 
on the whole, an excellent bill-of 
fare. 

On its social side, the convention 


was be vond criticism. 


Beginning 
with the president’s reception on 


afternoon, October 24, the 


Sunday 
visitor was caught up by a whirl 
wind of activities that culminated in 
the grand climax of the annual ban 
quet on Thursday evening. High 
tribute must be paid to those re 
Oechsle, chairman, 
president’s reception; W. W. Barnes, 


chairman, 


sponsible: > Ph 


dinner committee; W. F. 
Carson, chairman, ticket committee: 
Mrs. T. M. Jackson, chairman ladies’ 
entertainment, and J. A. 
ham, cha 

Plants of the General Electric Co. 
and the Baldwin Locomotive Works 


Cunning 
rman of plant visitation. 


were visited on Thursday afternoon. 
AWS 


chose Baldwin saw heavy plate and 


members and guests who 


boiler tabrication, while those who 
took the trip to the G-E switchgear 
plant witnessed some of industry’s 
biggest resistance welders as well as 
some of its more delicate bench-weld 
ing operations. As a climax the visi 
tors were taken into the high-voltage 
testing laboratory where, carefully 
shielded behind grounded screens, 
they were treated to an amazing dis 
play of electrical pyrotechnics in 
which arcs twenty and thirty feet 
long whipped through the air like 


hery serpents. Only a million volts 


la 


was needed to bring into being thes« 


spectacular phenomena. A man 


made lightning flash of three million 


volts was also produced, and this 


artificial thunderbolt completely 
demolished the steeple of a toy edi 
fice some forty or fiftv feet away. 
One w ft thankful that a mere 
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+4) volts is about tops in welding. 


days ot 


Four sight-seeing were 


| 


arranged for the convention ladies, 


including a historical tour of Phila 


delphia and a trip to Valley Forge. 


Business MEETING 


Instead of the traditional Friday 
afternoon session, the business meet- 
ing was held on Monday afternoon, 
enabling officers and directors to get 
away early on Friday, too. President 
G. N. Sieger was inducted into of- 
fice, and an emblem was presented 
to retiring president H. O. Hill. A 
summary of the year’s activities was 
made by J. G. Magrath, executive 
secretary, and reports were delivered 
on finances, membership, technical 
activities and research activities. 
Some of the highlights: 

During the past year Executive 
Secretary Magrath visited all AWS 
sections at least once and made 87 
calls upon various industrial plants, 
manufacturers and _ others _ inter- 
ested in the Society’s activities. He 
also visited nine additional commu- 
nities for the purpose of exploring 
their possibilities for new section ac- 
tivity. As a result, three new sections 
have been officially opened: the Tri- 
State Evansville, Ind.; 
Anthony Wayne section at Fort 
Wayne, Ind., and the Nashville sec- 
Nashville, Tenn. Other new 
section-divisions will 
shortly be formed at Wilkes-Barre, 
Pa., Duluth, Minn., and Olean, N. Y. 

\lso busy during the past year, 
the technical committees completed 
two new standards and five revisions 
to existing standards. The new 
standards are: “Tentative Specifica- 
tions for Copper and Copper-Alloy 


section it 


tion at 


sections or 


Metal-Arc Welding Electrodes” and 
‘Survey of Automatic Arc and Gas 
Welding Processes as Used in the 
Automotive Industry.” 


The revised standards are: “Stand 
Welding Svmbols”: “Rules for 


~ 
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WENDELL F. HESS 
Honorary Membership 


Welding Piping in Marine Con- 
struction”; “Tentative Specifications 
for Mild-Steel Arc-Welding Elec- 
trodes”; Tentative Specifications for 
Low-Alloy Steel Arc-Welding Elec- 
trodes”; “Tentative Specifications 
for Corrosion-Resisting Chromium 
and Chromium-Nickel Steel Weld- 
ing Electrodes.” 

MEDALs 


AND Prizes 


Awards of medals and prizes were 
made on Monday evening. Also 
conferred was a certificate of hon- 
orary membership to Dr. Wendell 
F. Hess, head of the department of 
metallurgical engineering, Rensselaer 


Polytechnic Institute, Troy, N. Y. 
Few will deny that Dr. Hess has 
done more than enough to deserve 
this honor. He is a past president of 
the American Welding Society, a 
former Adams lecturer. recinient of 
the Lincoln Gold Medal in 1944 and 
winner of many of the awards pre- 
sented for resistance-welding papers. 
John J. Crowe, assistant to vice- 
president in charge of technical rela- 
tions, Air Reduction Sales Co., re- 
ceived the Samuel Wylie Miller 
Medal, awarded annually for con- 
spicuous contributions to the ad- 
vancement of the welding or cutting 
of metals. Mr. Crowe has published 
a number of papers, one of which, 
“Fconomies through the Use of 
High Purity Oxygen in Cutting,” is 
generally credited with being re- 
sponsible for the uniformity of high 
oxygen purity prevailing throughout 
the countrv todav. His studv on the 
“Effect of Tip Sizes and Pressures 
unon the Economy of Cutting” has 
helmed to standardize the proner 
ratios for gas consumption in rela- 
tion to the work. He is a past presi- 
dent of both the American Welding 
Societv and the Compressed Gas 
Manufacturer’ Association. 
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G. E. CLAUSSEN 
1948 Adams Lecture 


JOHN J. CROWE 
Samuel W. Miller Medal 


As the author of the paper repre- 
senting the greatest contribution to 
the advancement and use of welding, 
E. Paul DeGarmo, associate pro- 
fessor of mechanical engineering, 
University of California, Berkeley, 
received the 1948 Lincoln Gold 
Medal award, sponsored by James 
F. Lincoln, president of The Lin- 
coln Electric Co., Cleveland. His 
paper, “Tests of Various Designs of 
Welded Hatch Corners for Ships,” * 
was selected as the outstanding paper 
on welding for the year. 

Seven authors shared the $2,000 in 
prizes awarded by the Resistance 
Welder Manufacturers Association 
for the papers deemed to cover sig- 
nificant and original achievements 
in the field of resistance welding. 
Three awards totaling $1,500 are 
made annually to authors in indus- 
trv; two awards totaling $500 to 
authors in universities or colleges. 

In the industrial section of the 
RWMaA prize contest, first prize of 
$750 was awarded to Frank G. 
Harkins, welding engineer, Solar 
Aircraft Co., San Diego, Calif., for 
his paper, “Spot Welding Schedules 
for Nickel and Nickel Alloys.” 

Three engineers of the Tavlor- 
Winfield Corp., Warren, O., took all 
the remaining awards in the indus- 
trial section. R. C. Jones, T-W sales 
engineer, won second prize of $500 
with his paver, “Resistance Welding 
Crossed Wires.” Third prize of 
$250 was split between C. E. Smith, 
chief electrical engineer, and R. H. 
Blair, research engineer, co-authors 
of the paper, “Resistance Welding 
Characteristics of the Dry-Disk Rec- 
tifier Welder.” 

In the university session, Dr. Hess 
and his associates at Rensselaer, 
Drs. W. D. Doty and W. J. Childs, 
made a clean sweep of the field. 


*February, 1948, “Welding Journal.” 
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E. P. DEGARMO 
Lincoln Gold Medal 


FRANK G. HARKINS 
First prize, RWMA 


The $300 first prize went to H 
Doty and Childs for their | 
“The Heat Treatment of Spot W 
in Steel Plate.” Dr. Hess and D 
Childs also won second prize 
$200 for their jointly authored p 
per, “A Study of Projection Wel 
ing.” 

The A. F. Davis Undergrad 
Welding Awards were presented 
Alan R. Cripe, University of ( 
cinnati; William David McCor 
University of Minnesota, and Wi 
liam W. Robison, Iowa State C 
lege. Mr. Cripe won the first pr 
of $1,000 cash and four $250 schol 
ships for his university; Mr. Mc‘ 
second prize of $500 and two $25 
scholarships for the university; Mr 
Robison third prize of $250 and 
scholarship of equal value for 
university. 

The 1948 Adams Lectur 
Metallurgy of Covered Electr 
Weld Metal,” was ably presented | 
that scholar and gentleman, G 
Claussen, metallurgist. Reid-Av 
Co., Inc., Dundalk, Md. He 
pared analyses for different 
electrodes of the chemical 
ents of the slag produced 
pared to the ingredients of 
trode coating. 

THe TEcHNIcAL Sessions 

A new process for welding 
num was unveiled in a paper 
Jesse S. Sohn, Air Reduction L: 
oratories, Murray Hill, N J.. 
A. N. Kugler, technical sales divis 
of Air Reduction Sales Co. In 
process, which may be designat 
inert-gas-shielded metal-arc w 
ing, consumable wire is continu 
lv deposited in a gaseous atmosphi 
Since the Sohn-Kugler paper is 
stracted elsewhere in this issue (1 
54), nothing more will be said ab 
it here. 
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R. C. JONES c 
Second prize, RWMA 





Another new process, one for spot 
welding with the inert-gas arc, was 
described by Frank J. Pilia, the 


Linde Air Products Co. This type of 







spot welding offers great advantages 


} 
i 
VW 





vhen the joint is accessible on only 





one side, but it is not intended to 
compete with resistance spot weld- 
ing under conditions favorable to the 
latter. It makes use of a 
cooled gun and a metal-arc trans- 
former with a built-in high-frequency 
unit. Argon is employed as the 
shielding gas, and a tungsten elec- 






water- 









trode is used. The process is a non- 





pressure one, the weld being made 





by melting through the uppermost 
f the two lapped sheets until fu- 
sion is made with the lower sheet. 
When the trigger of the gun is de- 







pressed, it operates relays that open 





the argon valve and start a timing 
circuit for the weld; the argon shuts 
ff automatically when the weld is 
completed. A light sheet can be spot 
welded to very heavy material by 
this method, so the process should 
have applications in cladding. 
Practical aspects of the inert-gas 













arc welding process were discussed 
by A. N. Kugler, who presented a 






paper written jointly by him and 
H. A. Huff, Jr., also of Air Reduc- 
tion Sales Co. Here are 
their conclusions: 

D-c straight polarity with helium 
as the shielding gas offers the great- 
est heat that may be obtained by 
the process. The amount of heat is 





some ol 





















not so great with argon. D-c reverse 





polarity, the first arrangement to be 
used, is practically obsolete today be 








use of the limited amount of heat 











leveloped and the excessive sizes 
tungsten 








electrodes required. 








\rgon is the shielding gas com- 





nonly employed with a-c welding. 
An interesting paper by John W. 
Mortimer, Whitlock Mfg. Co., de- 























E. SMITH 
Third prize, RWMA 


scribed the welding of pressure ves- 
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R. H. BLAIR 
Third prize, RWMA 


sels of pure copper to ASME U9 
and case 934 in the ASME Unfired 
Pressure Vessels Code. The proce 
dure was to use d-c straight polarity 
with tungsten electrode and argon 
shielding gas. The filler rod had to 
be nearly pure copper, and great 
difficulties were experienced in find 
ing a rod that would give the re 
quired elongation, tensile strength 
and allowable working stress. The 
one that finally did the job was 99 
pure copper with manganese and 
silicon additions. Back-up strips were 
needed because copper goes from a 
solid to a liquid without passing 
through an_ intermediate _ plastic 
stage. Preheating to 900—1,000 F 
was done with oxyacetylene torches. 
Copper plates up to as thick as *% in. 
were successfully welded by 
method. 


this 


Production welding of stainless 
steel by the inert-gas method was 
discussed by Newton A. Blickman, 
co-author with Bernard Blickman, 
both of S. Blickman, Inc. The Blick 
mans use manual, semiautomatic or 
mechanical and fully automatic 
welding procedures and have de 
voted considerable ingenuity to the 
design of special jigs and fixtures. 
For stainless-steel alloys of the 300 
series, they prefer d-c straight polari 
ty with helium as the shielding gas. 
Both carbon and tungsten electrodes 
are used; tungsten finds its greatest 
application in automatic and semi 
automatic welding, while carbon is 
best suited to manual welds or semi 
automatic operations in which short 
lengths are joined. Carbon electrodes 
facilitate arc 
handle, 


starting, are easy to 
and 
one readily directed. However, they 
are not recommended for sheets be 
low 20-gauge thickness and must be 
employed with 


produce a softer arc 


care in welding 
stainless steel because of the danger 
of graphitization. 


W. J. CHILDS Ww. 
RWMaA, University 









D. DOTY 
RWMA, University 








Harp-Facinc, FLaME-HaArDENING 


Inert-gas-shielded welding also 
found its way into the session on 
hard-facing and _ flame-hardening. 
H. K. Koopman, The Linde Air 
Products Co., told of a comprehen- 
sive series of experiments in hard- 
facing and surfacing with the gas- 
shielded arc. It was found that 
mild steel could be successfully 
hard-faced with various types of 
cobalt-chromium-tungsten alloys. An 
iron-base alloy also produced smooth 
deposits, and a _ work-hardening 
alloy similar to austenitic manga- 
nese steel, containing both chromium 
and manganese, flowed smoothly 
with little perosity, though a wider 
weave was necessary than with al- 
loys of the cobalt-chromium-tung- 
sten group. 

Argon was employed as the shield- 
ing gas, and both a-c high-frequency 
and d-c straight polarity were tested 
as well as both forehand and back- 
hand techniques. In general, it was 
found that a backhand technique 
with a- produced maximum hard- 
ness, but for most applications, and 
particularly for massive parts, it was 
best to employ forehand welding 
with d-c straight polarity. 

Many interesting experi- 
ments were carried out, usually suc- 
cessfully. These included the hard- 
facing of copper with cobalt-chro- 
mium-tungsten alloys, the coating of 
copper with silicon bronze and alu- 
minum bronze, the coating of copper 
with stainless steel, the coating of 
mild steel with aluminum bronze, 
the coating of mild steel with copper 
(a silicon-deoxidized copper rod was 
best for this), the surfacing of mild 
steel with austenitic stainless steels, 
the surfacing of stainless steels with 
copper. D-c straight polarity with a 
forehand technique was the preferred 


other 


(Continued on page 72) 
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A group of steels of nickel con- 
tent varying from 0.10 to 9.0% 
were flash welded in the labor- 
atory. All were welded without 


much difficulty, once 


proper 
schedules had been established 


BY J. J. RILEY 


Taylor-Winfield Corp. 


ow-alloy steels in which nickel is 
L a prominent element can be flash 
welded with excellent results, a labo- 
How- 


ever, it is necessary to observe special 


ratory investigation proves. 
precautions not required for low- 
carbon steels. 


MATERIALS AND EQuIPMENT 

A group of steels containing dif- 
ferent nickel contents was selected. 
A nickel variation of from 9.0 to 
0.10°4 was covered. In addition to 
the 9°% nickel steel, SAE 2320, SAE 
3115, SAE 4615, SAE 4640 and NE 
8630 steels were welded. To estab- 
lish a yardstick for flash-welding 


) 


technique and physical properties, a 
plain-carbon steel, SAE 1030, was 
also welded. 

All of the above steels except the 
9°/ nickel were welded in the form 
of bars, rolled or turned down to 
l-in. diameter. The 9°4 nickel com- 
position was welded as tubes of 2-in. 
OD and 0.134-in. wall thickness. 

WELDING ‘TECHNIQUE 

Welding was done on an RWMA 
size 5 hydraulically operated flash 
welder equipped with the latest type 
of hydraulic control, affording a 
combination of manual followed by 
automatic of the 
platen. In addition, electric welding 


control movable 
control functioned to allow two val- 
ues of welding voltage during the 
welding cycle, the starting level being 
in general higher than the level used 
during the latter and major portion 
of the cycle. The inherent flexibility 
of the equipment made it relatively 
easy to obtain good welding results. 
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FLASHING BEGAN at high voltage under manual control of platen. 


Properly started, flashing continued under automatic control at lower voltage 


Initial work indicated that a com- 
paratively high level of energy in- 
put resulted in better welds. In most 
cases, it was necessary to start flash- 
ing by using a higher value of weld- 
ing voltage coupled with manual 
control of the welder platen. Manual 
control allowed the platen to be re- 
versed one or more times until flash- 
ing could be easily established. Once 
flashing was properly begun, the 
welding cycle was controlled auto- 
matically to insure consistent results. 
A short automatic flashing time and 
a low but adequate voltage are char- 
acteristic of all welding schedules. 

Recording instruments measuring 
primary voltage, secondary voltage, 
primary current and platen motion 
were used to judge duplication of 
welder performance. A special hy- 
draulic oil recorder to 
measure hydraulic transients enabled 


pressure 


the consistency of hydraulic perform- 
ance to be checked. 

In welding a series of steels, it is 
to 
which clearly 


factor 
indicates the differ 
them. 


desirable measure some 


ences between Measurement 
of platen motion during the upset 
ting or forging period was selected 
as the above indi- 
cated that the force applied to the 
platen was constant during the up- 


criterion. Tests 


setting period. Consequently, mo- 
tion of the platen should indicate in 
directly the plasticity of the weld 
zone immediately prior to final con- 
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I—PLATEN TRAVEL during the upsetting 2—HARDNESSES in as-welded condition of flash welds in 
| 


action. The upset distance is plotted against time -in.diameter bars of five of the seven steels investigated 


Table I. Welding Schedule for Seven Types of Steel 





























then along the fibers away from the . 
weld plane and into the parent ai fe ‘ as . 
metal. Only in the more air-harden pot pio in pri NE = SAE 
j 737 615 16,4( R630 Nickel 1030 
able steels such as SAE 4640 would 
a good weld fracture entirely across High secondary voltage, 
the weld plane. This rough check, open circuit (volts) 5.24 5.42 5.32 5.42 5.27 5.23 59 
ig later verified by more refined quan Low secondary voltage. 
: titative tests, proved surprisingly in open circuits (volts) 458 5.42 5.32 5.42 4.07 4.6 5.9 
dicative of good welds. Secondary current! 
Welded specimens were subjected flashing (kiloamperes) 2.00 4 1 46 24 1.28 2? 2.94 
to two types of heat treatment. The Secondary current 
hrst was primarily a stress relief, upsetting (kiloamperes) 18.6 20.9 21.2 20.9 16.4 22.0 22.0 
d and the second a complete treatment Manual flash-off 
consisting of normalize, heat, quench "Mme ‘ (seconds) 12 8.2 17 8.4 20 5.0 10.4 
and temper cycle. The details of these Automatic flash-off? 
treatments are listed in Table I] [™* © (seconds) 4.0 OU 3.2 OV 7.0 9.6 6.8 
After heat treatment, the welded Automat flash-ofF 
| specimens were machined as regula sone nds) 2.0 Non Not None 8.0 3.0 None 
| tensile test bars, of 0.505-in. diameter, Upset ¢ Hlow* 
and tensile tested. Hardness surveys ess erne = ” 40 6 84 
were made on all as-welded spe Initial die opening (in.) — 1.88 1.93 1.93 3 1.76 1.56 1.93 
cimens. Manual flash-off (in.) 16 13 09 06 13 
Automatic flash-off (in.) 52 52 52 52 5! 69 5? 
Test Resutts Upset ‘ () . 5 28 16 25 28 
- Total mat lost (in.) SS 93 93 76 1.00 93 
Che physical properties of welds ‘i - 
nal <¢ ing (1n.) 1.00 M 4 1.00 56 1.00 
inder tensile loading are given in 
lable II, and hardnesses of different pe .. tn ‘ q C C. C 
. Flash-off can 3770) 3323 3 37707 «25322 35323 
steels in the as-welded condition are ’ . 
lotted in Fig. 2. Photomacrographs 
appear in Fig. 3 of welds in NE NOTES: ‘This is an average val ie during low-voltage portion of cycle. It may 
‘630 in the three conditions: as al lle 2 tte ee ‘fe 4 ‘y Set eva 
velded, _stress-relieved and_ heat *] ime of automatic portion of cy in Which the higher value of 
trdetind Biarderes surveys are given ritsges: Pasay 3 we. pe d i on y i | ng value of voltage was used 
| r the first two conditions. These a x. Te pete cite eo ae sap ¥ . 
hotomacrographs are typical of the eee AS eee ee ae a 
thee enecks investigated. “Cycles of time based on { icy of 60 cycles per second. 
All welding schedules are similar 
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DISTANCE FROM WELD - INCHES 


a 
HEAT TREATED 


PHOTOMACROGRAPHS 
AND 


VICKERS HARDNESS SURVEYS 
OF 


FLASH WELDS IN TYPE NE 8630 


STEEL 


MAGNIFICATION 2.5 X 
ETCHANT- 4% NITAL 


3—PHOTOMACROGRAPHS of flash welds in NE 8630 steel in as-welded, stress-relieved and 
heat-treated conditions. Hardness curves are plo:ted for as-welded and heat-treated conditions 


except for the manual flash-off time 
and upset dimension. The manual 
time indicates the degree of difficulty 
in starting the workpieces to flash- 
ing. While the period is somewhat 
long compared to the automatic 
flash-off time, only a small quantity 
of metal was flashed away manually. 
Consequently, only a small fraction 
of the total heat was accumulated 
during manual flashing. Had the 
workpieces been beveled previous to 
welding, the manual flash-off time 
could have been reduced. 

The upset dimension was made 
large enough to make certain the 
weld would be free of impurities 
and cast metal. 

All of the test steels flash welded 
satisfactorily, and all specimens in 
the stress-relieved condition failed 
remote from the weld line beyond 
the heat-affected zone. Some of the 
completely heat-treated specimens 
failed in the heat-affected zone and 
some failed diagonally across the 
weld. However, these fractures evi- 
denced unusually good ductility for 
this type of failure, indicating a good 
weld. 

Hardness surveys of the as-welded 
condition indicate a rather low level 
except in SAE 4640 steel. The actual 
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level is a function of the degree of 
air hardenability and the quench 
rate in the welder. The upsetting cur- 
rent was left on for a relatively long 
interval of time to store up as much 
heat in the weld as possible. Thus, 
the weld cooled as slowly as it could 
be expected to cool in air, eliminating 
the danger of welds cracking on 
cooling immediately after welding. 

All steels evidently had approxi- 


mately the same degree of plasticity 
at the time of welding. 


CONCLUSIONS ON WELDABILITY 


The ability to arrive at a satisfac- 
tory welding schedule through cut- 
and-try procedure and the ability to 
duplicate the results of a particular 
schedule provide a yardstick for 
weldability. On this basis, SAE 2320 
and 3115 were hardest to weld, be- 
ing sensitive to the length of auto- 
matic flashing time and level of 
energy input. SAE 4640 and 4615 
were less difficult, but precautions 
had to be exercised to prevent 4640 
from hardening excessively in the 
as-welded condition. NE 8630 was 
not sensitive to wide variations in 
welding variables and was as easy 
to weld as the medium-carbon steel 


SAE 1030 contro] 
It is the writer’s opinion that th 
starting of the flashing cycle bi 
manual control, followed by aut 
matic control, is of prime impertan 
for good results in such steels as 
SAE 2320, 3115, 4640 and 4615. This 
procedure enables a level of 
welding voltage during the aut 
matic flashing cycle without starting 
difficulties. Low welding  voltag 
during the major portion of th 
cycle prevents excessively deep cra 
ers from forming on the flashing 
surfaces. Consequently, the flashing 
or mating smoother 
physically and the variation in dept! 
of the plastic zone across the flashing 
surfaces is less immediatety priot 
forging or upsetting. Thus, the bes 
welding prese! 
which seems a necessity for the mal 


selected as a 


( 


low 


surfaces are 


conditions are 


ing of welds possessing the ultimat 
tensile strength of the steels. 
The author acknowledges, wit 
thanks, the co-operation of the lal 
oratory staff of the Taylor-Winfiel 
Corp. and of the International Nick 
Company, Inc., which financed ul 
work and offered advice on the p1 
cedure. The Babcock and Wilc 
Tube Co. performed the physici: 
testing of the tubular sections. 
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Table II. Physical Characteristics of Flash Welds 








SAE 2320 


SAE 4615 





Stress relieved at 1,150 F for 3 hr—slow cool 


Stress relieved at 1,150 F for 3 hr—slow cool 








Yield Ultimate Elongation Location Yield Ultimate Elongation Location 

Strength, Strength, im 2. of Strength, Strength, in 2”, of 

Psi Psi Per Cent Fracture Psi Psi Per Cent Fracture 
85.000 23.4 1” from weld 73,400 86,800 23 1” from weld 
84,000 25.0 ” from weld 73,180 86,590 24 1” from weld 
83,600 25.0 1” from weld 73.950 86,600 24 1” from weld 





Normalize at 1,650 F-—air cool—heat 1,550 F— 
water quench—temper at 1,200 F—slow cool 





Normalize at 1,650 F—air cool—heat 1,550 F— 


water quen h 


temper at 1,200 F—slow cool 





102,250 19.0 1” from weld 
100,900 28.0 1” from weld 
104,800 25.0 1” from weld 





SAE 3115 





Stress relieved at 1,150 F for 3 hr—slow cool 





17 800 68,200 32.8 '\,” from weld 
7.300 70,000 37.8 1” from weld 
48 450 69.800 37.8 ” from weld 





Normalize at 1,650 F—air cool—heat 1,550 F-— 
water quench—temper at 1,200 F—slow cool 











65,800 81,900 31.2 Diagonally 
across weld 
64.900 77 800 27.2 4 
66.350 76,200 21.8 as 
As-W elded 
418. 300 73,900 25 "6" from weld 





NE 8630 





Stress relieved at 1,150 F for 3 hr—slow cool 





75,000 90,000 ?? 1” from weld 
71,000 87,500 24 1” from weld 
72,200 87,800 22 1” from weld 











101,200 2 1” from weld 

91,100 101.600 25 6” from weld 
89,600 99,180 19 Diagonally 
across weld 

SAE 4640 
Stress relieved at 1,150 F for 3 hr—slow cool 

69,500 100,500 16 Remote from weld 
72.600 101,500 16 Remote from weld 





Normalize at 1,650 F—air 


cool—heat 1,525 F— 


oil quench—temper at 1,150 F—air cool 




















117,500 129,500 23 Adjacent to weld 
120,500 130.500 17 At weld 
As we Ided 
83,000 112,500 14 Remote from weld 

9% Nickel Steel 
Stress relieved at 1,050 F for 2 hr—air cool 
112,200 122,250 16 Remote from weld 
115,900 122.300 19 Remote from weld 
119,500 117,200 16 Remote from w eld 
119,700 119,950 19 Remote from weld 





Stress relieved at 1,050 F for 


2 hr—water quenched 





Normalize at 1,650 F—air cool—heat 1,550 F— 


water quench—temper at 1,200 F 





104.800 
104,500 
101,800 


115.200 245 \,” from weld 
115,000 20.0 In weld 
112,300 22.0 Diagonally 

across W eld 





SAE 1030 





Stress relieved at 1,150 F for 3 hr—slow cool 





4? 250 76.600 28.1 4%” from weld 
40,800 76,100 26.6 %” from weld 
38.450 75,400 26.6 %” from weld 





Normalize at 1,650 F—air cool—heat 1,550 F 
water quench temper at 1,200 F 





59,620 82,180 27.3 Diagonally 

across W eld 
64,400 82,180 27.3 ai 
58,180 81,680 21.8 





113,600 116,800 18 
121,000 127,250 18 
117,500 125,700 7 


Remote from weld 
Remote from weld 
Remote from weld 





NOTES: Tensile test strips were cut from tube, two strips from 


each tube. Strips approximately 1” wide. 


All fractures outside the 


Above results taken fron 
Steel Tubing 
Newell, J. A. Manfre an 


Properties 


and Methods, January, 1947, 


1 article, “New 9°, 


heat-affected zone. 


Nic kel 


and Processing,” by H. D. 


M. A. Cordovi—Materials 
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I—AUTOMATIC WELDING joins 
liner to 54-in, brake rim of drilling 
rig. Work revolves on table 


BY FRED M. BURT 


A: LARGE as many a complete fac- 
tory is the 65,000-sq-ft welding 
shop of The National Supply Co. at 
Torrance, Calif. National Supply 
manufactures a line of oil-field 
including Diesel and 
gasoline engines, drilling rigs, cas- 
ing, drill pipe, line pipe and tubing. 
Its several divisions operate other 
plants at Springfield and Toledo, 
O., Houston, Tex., Ambridge and 
Etna, Pa. 


equipment 


Hicuriy Inrecratep PLANT 
The new Torrance plant occupies 
a 38-acre site south of Los Angeles 
and includes 31 principal buildings 
with 659,000 sq ft of floor space. Be- 
sides the extensive welding areas, 
steel storage yards, assembly floor, 
steel melting department, foundry, 
cleaning and chipping department, 
pattern shop, laboratories, adminis- 
trative and engineering departments, 
machine shop, warehouses, receiving 
and stores departments, heat-treat- 
ing, flame-hardening, plating and 
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2—MULTIPLE FLAME-CUTTING of plate may be performed on this 
dual-control template-following machine. Parts shown were cut from /-in. 
steel. Plate up to 5 in. thick can be cut if such heavy cutting is necessary 





nail 


Unusual Jobs|! 


High-tensile alloy steel is welded on a production basis 


by means of a fixture that is really an electric furnace 


forging departments unite to com- 
prise what is probably the most 
highly integrated heavy manufactur- 
ing plant on the Pacific Coast. 
The and heavily 
equipped welding shop, under super- 
vision of David O. Chase, partakes 
of the same spacious scale and com- 


diversihed 


pleteness characteristic of the plant 
as a whole. Its equipment includes: 
34 arc welders of 150 to 750 amp 
capacity; ten positioners; one shear, 
*@ by 96 in. capacity; one bending 
brake, %g by 100 in. capacity; two 
bending rolls, up to 1 by 96 in. ca- 
pacity; a hidden-arc automatic weld- 
ing machine of 1,200-amp capacity 
(Fig. 1) and three flame-cutting ma- 
chines. One of the latter (Fig. 2) is 
a large dual-control machine which 
follows a template to cut multiple 
parts from steel plates up to 18 by 
7 ft. This machine is able to cut 
through 5 in. of steel if such un- 
usually heavy cutting becomes nec- 
Supplementing it are a 
pantograph-type machine, which 
may be operated by either hand or 


essary. 


THE WELDING ENGINEER- 


] 


magnetic tracing, and a productio1 


flame-cutting machine operated 
a magnetic tracer. 

In the heat-treating departme! 
are four flame-hardening machin 
(Fig. 3) for the hardening of sprock 
ets, gears, pinions, bearing surface 
and race rings. 


OXYGEN IN TRAILERS 

To supply about 50 outlets in th 
welding shop and dozens of others 
scattered throughout the plant 


departments where  oxyacetylen 
welding and other flame process¢ 
are done, oxygen is brought to tl 
plant in trailers. The tanks of on 
trailer have a total capacity of 33,00 
cu ft of oxygen, which is piped 
the chipping department (for flam: 
cutting), to the scrap yard (fe 
flame-cutting), to the welding shoy 
(for flame-cutting and welding) an 
to the heat-treating department ( Te 
flame-hardening). 
Acetylene is produced from 

bide in a separate building housin 


December, 1945 
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3—FLAME-HARDENING teeth of spiral gear for a rotary drilling rig 
(center background). Torches oscillate on each side of tooth. At left, sprocket 
is in position on a spinner table for hardening of inside diameter 
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generators and is piped to all of the 
above-mentioned departments ex 
cept flame-hardening, which uses 


natural gas. 
Main WeELpING AREA 


The main welding floor, 360 ft 
long by 50 ft wide, is spanned for 
its entire width by a 15-ton overhead 
crane. Another 50-ft craneway al 
lows a 7'%4-ton crane to serve the 
adjacent steel yard and prefabrica 
tion areas. Component parts and 
subassemblies follow clean, straight 
lines of flow from stock storage to 
flame-cutting and welding, through 
finishing and inspection operations. 

Heaviest and largest quantity pro 
duction job in the welding shop is 
the assembly and welding of heavy 
bases for oil-field equipment. Na 
tional Supply now manufactures 
rigs in which the draw works can 
lift a string of casing extending to 
the bottom of a 20,000-ft oil well. 
Going down into the earth for near 
ly four miles, such a string of casing 
may weigh as much as a million 
pounds. It goes without saying that 

very heavy and strong base con 


truction is required for the rig. 
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Be sides the welded construction ot 


heavy base frame members and 
plates, a large amount of welding is 
done on the many guards that en 
case the moving parts of the equip 
ment. Guard production parallels the 
progressive movement of the frame 
construction, the guards and frames 
finally coming together for fitting in 
the guard fitting area. 

The 60-ft-wide area housing the 
guard fabrication, layout tables and 
other operation is served by two 
parallel craneways, each spanned by 
four I-beam cranes carrying '%-ton 
hoists. Two adjacent areas at an end 
of the welding shop are used for ar 
and oxyacetylene welding for the 
maintenance department and for the 
safety guards that are used through 
out the plant. 

As might be expected in such a 
highly integrated plant, the welding 
shop 1S called upon for assistance 1n 
every sort of construction, large and 
small. This even includes the erec 
tion of new buildings. With the ex 
tensive facilities available and a force 
of 150 workers for two 8-hr shifts, 
it is hard to imagine any welding 
job that cannot be handled with 
eficiency and dispatch. Annual elec 
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trode consumption of close to 100 
tons indicates the welding volume. 

Oil wells and aircraft aren't too 
far apart at Torrance. One of the 
company’s most interesting produc- 
tion jobs is the landing gear fitting 
for the Consolidated B-36 six-engine 
bomber, the world’s largest land 
plane. Each bomber has four such 
fittings, purpose of which is to con- 
nect the landing gear to the wing 
(Fig. 4). 

Manufacture of the fittings begins 
in the company’s new 25-ton elec- 
tric furnace, from which high-tensile 
alloy steel is poured into an ingot 
mold. The ingot is forged into a 
billet and then machined with spe- 
cial equipment in the machine shop. 

A landing-gear fitting is composed 
of a central section, two spar plates 
and two tabs (Fig. 5). After finish 
machining has been completed, the 
five parts are mounted in a jig for 
tack welding. Ten or more tacks are 
made. The assembled fitting goes to 
inspection to be checked in a master 
fixture for exact alignment. 


WELDING IN A FURNACE 


If the tacked fitting is found to 
be O.K., it is placed in an adjustable, 
articulated electric furnace to be arc 
welded. The furnace welding fix- 
ture (Fig. 6) was principally de- 
veloped by Supervisor Chase and is 
one of the many items of specialized 
equipment designed and built en- 
tirely within the Torrance plant. It 
is used primarily to weld high-tensile 
alloy steels or other critical materials, 
and it performs three taeks at once: 

(1) It forms a jig for complicated 
assemblies; (2) it preheats the work 
evenly—without developing those 
uneven heat stresses which cause 
later cracking or deformation; (3) it 
holds work at the correct tempera- 
ture all through the welding opera- 
tion. 

To provide the “even” heat dis- 
tribution mentioned under Job 2, 
the thin sections of the fitting must 
be “papered off”: 1.€., covered on 
both sides with 4 ¢-in. asbestos 
sheets coated with refractory cement. 

In Fig. 6, note that the weldor’s 
right foot is resting on a pedal. With 
both hands entirely free for weld- 
ing, he can adjust the current with 
his foot to compensate for varying 
metal thicknesses or different weld- 
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Tale of a Fitting 


ing positions. Craters can be elimi- 
nated by “snuffing out” the current 
as the weld is completed. Secret of 
these useful accomplishments is a 
variable resistance operated by the 
foot pedal and designed to vary the 
excitation current of a d-c welding 


generator so that the operator can 
regulate the generator output from 
full rated capacity down to zero 
without varying the arc distance or 
changing the setting of the machine. 
The welded fitting (Fig. 7) is 
examined in a 250,000-volt X-ray 
machine (Figs. 8 and 9). If welds 
are found satisfactory, the fitting 
is annealed in an electric furnace 
equipped with a recorder-controller 
unit. To prevent oxidation, the an- 
nealing is done in a controlled at- 
mosphere. Subsequently, the fitting 
is quenched and drawn to a tensile 
strength of 170,000 psi. 
SANDBLASTING AND INSPECTION 
There are two sandblasting cham- 
bers side by side in the welding shop, 
both outside operated, in which this 
finishing operation can be done. 
Sandblasting is followed by mag- 
netic-particle inspection to detect 


surface cracks and other discontinu- 
ities that are not too deep-seated. 
The welding department operates 
a 10-ft machine for magnetic-par- 
ticle inspection; the machine de- 
partments have eight other inspec- 
tion units of 6-ft and 8-ft sizes and 
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4—LANDING-GEAR fitting installed in wing buck 
jigs. These welded fittings are used on the B-36 six- 
engine bomber to connect the landing gear to the wing 








one portable. After magnetic-parti- 
cle inspection, the fittings are 
checked again in the master fixture. 
Magnetic inspection is  supple- 
mented by X-ray inspection to dis- 
cover subsurface cracks, inclusions, 
porosity and other flaws. We have 
already mentioned the examination 
given before annealing under the 
250,000-volt X-ray machine. After 
heat-treating and inspection opera- 
tions at Torrance, the fittings are 
sent to Triplett & Barton, Burbank, 
Calif., to be given an Army-certified 
inspection under a 1,000,000-volt X- 
ray machine. Returned to Torrance, 
the fittings are given their final 
Army inspection and shipped. First, 
however, it is necessary to cut off 
the manufacturing tabs and thread 
the boss of each fitting (Fig. 7). 
Automatic WELDING 
discussion of the Torrance 
shop would be complete 
without mention of its automatic 
welding equipment. The 1,200-amp 
machine is being used in Fig. 1 to 
weld a 54-in.-diam brake rim; a 
%-in. liner is welded to 1%-in. plate 
in one pass. Besides brake rims vary- 
ing in diameter from 54 to 62 in., 
the equipment is also used to weld 
the two halves of cable drums to- 
gether and to weld wash pipes, 
sprockets and other units. Table of 
the positioner on which the brake 
rim is mounted is rotated and tilted 


No 
welding 
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5—FIVE COMPONENTS of fitting before assembly. 
Central section above; two spar plates on each side of the 
two tabs. These parts will be tack welded in a jig. 

















by hydraulic cylinders. Speed of ro 
tation is variable 
noticeable movement up to 4 
The welding head is mounted at the 
end of a 6-ft arm, which 
a 4-ft vertical lift 
nearly 300 deg. 
A device giving a stroke of up t 
6 ft is used instead of the rotating 
positioner when straight-line welds 
are made with the automatic 
As comment on the plant’s manu 


| 
from a_ barely 


rpm. 


gives il 


and a swing of 


he ad 


facturing facilities, we cannot do bet 
ter than quote from an illustrated 
booklet recently issued to all Tor 
rance employees: 

“Due to Army and Navy wartim« 
requirements, tecl 
niques and new equipment were de 
veloped right in this shop. Today 
our crews of certified weldors make 


new welding 


controlled precision welds in gur 
steel and high-tensile alloy steels 

and make them with tolerances con 
sidered acceptable in good machin 
shop work. Facilities are availabl 
here for X-rav and magnetic inspec 
tion, one reason why the Army and 
Navy continue to call on us for pre 
cision welding.” 


FLAME-HARDENING 


Teeth of big bevel gears an 
pinion gears are flame-hardened 
exact specifications. In Fig. 3 we se 
one of the four flame-hardening ma 
chines (center background) being 
used to harden the teeth of a spi 
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6—ELECTRIC FURNACE fixture for welding high- 
tensile steel at correct temperature. Arc control on which 
weldor’s foot rests frees both his hands for welding 


rally cut bevel gear. The two torches 
oscillate back and forth on each 
side of a gear tooth to apply the 
heat for a period of 15 seconds. After 
this set time, the flame jets auto 
matically rise, and the operator 
moves a hand lever to index the 
table and gear a distance of three 
teeth. This action places the tooth 
just heated under a water quench, 
where it is held for the same 15 
seconds that it takes to heat the 
next tooth. The cycles continue un 
til all of the teeth have been hard 
ened. 


Another application is on the 
rotary table of a drilling rig, where 
tour vertical inside bearing surfaces, 
8 by 4 in. at 90-deg angles to each 
other, must be flame-hardened to a 
%eo-in. depth. The rig rotary table 
rests on a revolvable work-holding 
table mounted on an _air-operated 
ram for raising and lowering. The 
work-holding table is submersible 
in a large cylindrical water tank. 

The operator applies thie flame to 
the first bearing surface area with a 
multiple-flame torch shaped like a 
horizontal slot 8-in. long. He starts 
it the bottom of the 8-in. width and 
moves up slowly for the 4-in. vertical 
travel. Just below the torch flames 
s a parallel row of water jets, which 
start an intermediate quenching. 
\fter completion of the heating, the 
am drops to “dunk” the entire table 
tor its final quenching and harden- 
ng. The table is then raised and 


rotated for the next bearing surface. 

Several disc torches of from 2 to 
11% in. diameter are used for flame 
hardening inside diameters. The 
work is so positioned that when the 
disc torch moves upwards at about 
% in. ipm, the whole inside diam 
heated and 
quenched. The brass disc torch has 


eter is progressively 


fuel gas, oxygen, air and water con 
ta 
circular slot at the top, just below 


nections. The flames come out <¢ 


which are closely spaced jets emitting 
compressed air to promote combus 
tion in the confined space. Below the 
air jets are the jets of quenching 
water. 

Outside diameters are flame-hard 
ened in a somewhat similar manner 
with ring torches of from 2 to 10 
in. ID. The air jets are not necessary 
with these torches as combustion is 
not confined. Bearing or ring races 
are flame-hardened with _ special 
torches as they are turned past the 
torch on a “spinner” (revolving 
table). At the left of Fig. 3, the in 
side diameter of a sprocket is in posi 
tion for flame-hardening on a spin 
ner. 
would like to a 
knowledge his indebtedness to Super 
visor David O. Chase and Techni 


cian George Robinson for their fine 


The writer 


assistance and information provided, 
to Works Manager J. D. Spalding 
for his good co-operation and to 
Advertising Manager J. H. Larrimer 


for the pictures and additional data. 
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7—WELDED FITTING after heat treatment, sand- 
blasting, X-ray and magnetic-particle inspection. One of 
the last manufacturing steps was to thread the boss 





8—250,000-VOLT X-ray machine 
checks the welds. Fitting is examined 
in a concrete-walled room 





9—CONTROL PANEL. X-ray ma- 
chine operates by remote control 
after fitting has been positioned 
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Should the jig help to prevent 
distortion? Is positioning nec 
essary? What can be done to se 
cure rapid, accurate alignment 
These and other questions must 
be answered to determine what 


type of jig should be selected 


¥ Every welding operation, 

means for holding the work n 
be provided to obtain satisfactory 
sults. The operator, in effect, 
some form of jig for welding wl 

az, er he simply lays the parts 


] 


I—SIMPLE HOLDING DEVICE. The X-shaped hold-down clamp is  ‘SWrface_ of a welding table, 

fastened by a large wing nut. Holes in the corners help to insure full penetration them in position with firebr 
clamps them to the tabletop o1 
them up in an elaborate wor 
ing device. Without such 
pair and production welding 


ix 


* . nes 
tions might not be possible. W 

Ig g | Nn g O r them, jobs are made easier, and 
ter welding results are generall 


tained. 


Purpose oF Jigs 
etTfe r 3 S Regardless of de sign or u oe 


o« 
Id 


mn 


principal purpose of any we 
is to make it easy for the operator 


BY PHIL GLANZER obtain good results. Which 


jigging is satisfactory for a git 
gging 


_ 


2—NEXT STEP is to secure alignment. 3—QUICK-ACTING toggle clamp in this fixture insures rapid releas« 
Here H-shaped member holds lugs in posi- of magnesium screen frames welded by the inert-gas-shielded arc 
tion for welding inside rectangular shell process. Guides of bar stock are provided in order to align the parts 
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4—-BULK IN HOLDING 





JAWS and easy access for welding are afforded by these three types of bar clamps 





will depend upon the nature of the 
work 


Some operations, 


and the metal to be welded. 
such as Fig. 1, 
may require only that the parts be 
held in 
until they are secured by welding. 
For more difficult work, 
demands must be satisfied. 


correct relative positions 
additional 
Often a 
jig must also act as a gauge in spac- 
ing the parts to assure accuracy of 
alignment and size in the finished 


(Fig. 2). Such a jig fre 





assembly 


Locating tacess~_ 


Weld _locating faces 


mre \ 
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WorkpieceF ‘=a ae 


v7 / ae / 
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quently eliminates fitting and com- 
plicated setting-up, and hence the 


task of 


assembling the members fo1 


5—ECCENTRIC CLAMPS are quick, make it easy to lock and unlock work 





welding is greatly simplified. 

Jigs for welding light-gauge mate- 
rial help to make this type of work 
easier through control of warping 
and edge movements by absorbing 
heat, by equalizing heat effects or 
by forcibly restraining or directing 
the forces of expansion and contrac 
tion. Some non-ferrous metals, such 
as aluminum, require a jig that will 
back up the 
adequat te support to prevent collapse 
of the elevated tempera- 
tures. So that failure will not result 


in the heat-weakened metal, 


material and provide 


metal at 


a jig ol 
this type usually needs a device for 
rapid release of the restraining forces 
immediately upon completion of the 
weld. A toggle clamp is one such de 
vice (Fig. 3). 





Clamp Weld Clamp 
plate plate 
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Another common purpose of jigs 
is to make handling of the work con 
venient. Jigs can hold parts in align 
weld 


ment, give free access to the 


areas, enable the 


6—GROOVED ANGLE for backing of the joint to insure deeper penetration 


in square-corner welds. This groove is ’s in. wide by 6 in. deep 


operator to turn 
the assembly so he can work con 
tinuously in the most convenient 
position. 

With 


ment and support, 


assembly of parts, align 
allowances to! 
expansion and contraction all han 


lled by the 


Jig, the weldor 1S able 


r- 


THE WELDING ENGINEER—December, 


to devote his full attention to propel 


welding technique and thereby ob 


tain both increased welding speed 


and improved quality. 


A jig may be simple or elaborate, 


but to be wholly satisfactory it must 
designed 
of the particular operation, with lit 
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to fill the specific needs 


tle or no thought given to cost. Ob- 
viously, such a tailored jig is prac- 
tical only for mass production. When 
operations are not repetitious, a cost- 
ly jig will not be justified unless 
maximum accuracy 1s absolutely es- 
sential. Simple work-holding devices 


in generally be used for odd jobs 
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7—H-CLAMP varieties. Jaws are bent to conform to the work contour, a 
valuable feature in holding tank shells and other cylindrical objects 
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8—WEDGED H-CLAMP or double L-clamp is simple, inexpensive and 
may be easily made from scrap stock. The wedge is driven into slot to clamp 


the washers (flat plates) above and 


of maintenance and small produc- 
tion. It is with these devices—and 
how they can be used to help the 
welding operator obtain better re- 
sults—that this article is primarily 
concerned. 


SmmpLte Work-Ho.wpine Devices 


Many welding shops have a col- 
lection of such simple work-holding 
devices as Figs. 1, 2 and 3. Some 
of these jigs are adaptable to a great 
number of welding applications and 
are used almost daily. Others may be 
used only occasionally for specialized 
work. By and large, most of this 
equipment is used to hold the edges 
of sheets in alignment, to keep parts 
properly spaced during welding, to 
align bars, angles and other shapes 
for joining. 

In welding butt joints in sheet 
metal, it is common practice to use 
two heavy bars (Fig. 4) to aid the 
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below the sheet metal to be welded 


operation. These are placed parallel 
to the seam, an inch or two back 
from the joint, after the sheet has 
been properly spaced. The weight of 
the bars tends to minimize bulges in 
the sheet and also to retard lateral 
movement. In this manner the bars 
regulate somewhat the speed at 
which the far ends are brought to- 
gether by the heat of welding. By 
varying the weight of the bars and 
providing adjustable means _ for 
clamping them, this simple jig can 
be made to control accurately the 
movement of the sheet-metal mem- 
bers. 

Bars, strips of heavy plate or other 
bulky sections of iron or steel placed 
along a seam will also serve to reduce 
buckling or distortion by conducting 
some of the heat out of the sheet. 
When the cost is justified, the bars 
can be hollow and water-cooled or 
copper insets can be used. Either 
method provides more efficient heat 
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removal. For welding copper and 
other metals that are rapid heat con 
ductors, asbestos or some other form 
of insulation is frequently required 
between the bars and sheet to pre 
vent conduction of 
weld area. 
Eccentric clamping arrangements 
(Fig. 5) are widely used for tighten 
ing purposes. There are two types: 
the eccentric shaft and the eccentric 
lever. Both of them make it extreme- 
ly easy to insert, lock and remove 
the work from the jig. The eccentric 
shaft should be arranged so that half 
a turn causes the wider portion of 
the shaft to bear on a connecting rod 
and thus apply clamping pressure. 


heat from the 


V-BLocks aNp C-CLAMps 


Bars, tubing, small-diameter pipe 
and parts of curyed, angular or ir 
regular cross-section can be con- 
veniently lined up for welding by 
the use of V-blocks. Guides of this 
kind can be either cast or shaped 
from heavy steel sections with the 
oxyacetylene cutting torch. They 
should be accurately machined s 
that any work supported in them 
when they are on a level surface will 
be true after welding is completed. 

Proper alignment and very satis 
factory results can also be obtained 
by using C-clamps to hold the work, 
which may be clamped to the surface 
of a welding table, to straight bars, 
to the flange of a section of rail, to 
lengths of angles, etc. For obvious 
reasons, C-clamps are restricted to 
the ends of a seam; nevertheless, 
they are useful in a great number 
of ways. 

To make a corner weld in a rec 
tangular container, for instance, C 
clamps can be used to hold the tw 
edges to a section of angle. By 
grinding off or grooving the corner 
of the angle clamped behind the 
weld (Fig. 6). a slight space is pro 
vided that makes it easier to obtain 
complete penetration. 


H-CLamps Wepcep CLAMPS 


AND 

Chief among other common 
clamps and spacing devices is the 
simple arrangement known as the 
H-clamp (Fig. 7). Basically, such a 
clamp consists of two pieces of plate 
usually about 6 in. long and 2 in 
wide, drilled or slotted in the center 
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9—SEMIAUTOMATIC JIG for brazing. 
The operator turns the large turntable by 
hand to rotate the brazed assemblies 


A %4¢-in. or Y4-in. bolt with wing 
nut passes through the holes. The 
dimensions, of course, vary with the 
work. 

Thickness of the work, location 
of the seams and clearance on either 
side of the weld will determine both 
the size of the clamping jaws and 
the length and diameter of the wing 
bolts needed. When H-clamps are 
to hold curved or irregular surfaces 
in alignment, the jaws can be bent 
to conform to the contour of the 
work. Clamps of this kind are par- 
ticularly valuable for holding the 
edges of tank shells and other cy- 
lindrical products. 

Jecause they can be placed at any 
point along a seam, in any desired 
number, H-lamps are especially 
useful wherever long joints in light- 
gauge sheet must be welded. They 
enable the work to be clamped at 
such close intervals that the possi- 
bility of serious deformation is prac- 
tically eliminated. As welding pro- 
gresses, the clamps can be removed 
one by one or can be moved along 
the joint ahead of the welding to 
assure correct spacing until the en- 
tire weld is completed. 

The wedged H-<lamp or double 
L-clamp (Fig. 8) is a variation of the 
simple H-clamp that is frequently 
used to hold sheets when it is difficult 
or impossible to reach the reverse 
side of the seam. A T-shaped section 
about 3 in. long, or a tee made by 
welding together two pieces of scrap 
metal, is slotted to receive a wedge- 
shaped key. Two washers or flat 


10—AUTOMATIC JIG for silver brazing flanges and suction tubes 
for automobile oil pumps. Self-indexing, motor-driven table delivers 


work to fixed torches. Holding fixtures prevent improper positioning 


plates are cut from small pieces of 
scrap, slotted and placed over the 
slotted member of the tee. Sheet 
edges are then placed between the 
jaws formed by the washers, and 
these washers are clamped tightly 
to the sheet by driving the key into 
the slot. Such clamps are simple, in- 
expensive and easy to make with the 
cutting torch and welding rod from 
scrap material; they can be made 
up especially to meet the require 
ments of any particular job. 

Wedged H-clamps or double L 
clamps are used in the same ways as 
bed 


the H-clamps previously descri 
If too wide a gap is being left as 
welding progresses, the keys of 
clamps still in the joint can be 
loosened to allow more lateral move 
ments in the sheet. In this way, the 
results of the expansion will be re 
tarded rather than stopped altogether, 
and some lateral distortion will be 
avoided. 


WeEpDcEs AND LEVERS 


Sometimes it is necessary to sup 
plement clamps with wedges and 
levers in order to take care of local 
conditions during welding. If the 
space between the sheets seems to 
be closing too rapidly, wedges can 
be placed along the joint to suppl 
ment the clamps already placed, 
making it unnecessary to remove the 
clamps or realign the parts. 

Perhaps the edges do not come to 
gether in the same plane. In such 


a case, levers can be used as pry bars 
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to bring the lower edge up to the 
level of the other. A discarded auto- 
mobile spring leaf is ideal for this 
purpose. It has sufficient stiffness, 
and the taper at the end is particu- 
larly handy in the narrow gap close 
to the weld. In some cases a helper 
may be needed to pry the sheet 
edges into alignment; in other cases 
the weight of the lever alone will 
orrectly adjust the edges. 


SpEcIAL-PurRPosE Jics 


Between the simple shop acces- 
sories and the more complicated 
work-holding devices, there is no 
sharply defined line. Special-purpose 
jigs generally amount to no more 
than elaborate developments and 
combinations of the simple jigging 
devices already ‘described. They can, 
however, be broadly classified as 
ick-welding jigs and jigs in which 
the work is held until finished. 

Semetimes the assembly of a 
welded structure may be so com- 
plex that the jig required would not 
give the operator convenient access 
parts of the joints. When this 
is the case, a more simple jig can 
be used to hold the parts for tack 
welding only. Final welding can 
then be handled with a second jig, 
or welding of the tack-welded parts 
may be completed without a jig pro- 
vided that proper allowances for dis- 
tortion have been made beforehand. 
repair jobs are done by the 
tack-welding method. The majority 
of jigs for production operations, 


t 
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however, are designed primarily to 
eliminate tack welding and so re- 
duce handling time. Interruptions 
caused by cutting out tacks and re- 
welding are thus avoided, and seri- 
ous stress problems may sometimes 
be eliminated. 


Four Basic Jic Types 

Jigs in which the parts are assem- 
bled and held until welding is 
completed, may be classified as sta- 
tionary, freely movable, semiauto- 
matic and automatic. 

When the jig design makes it nec- 
essary for the operator to move about 
the work, the jig is termed “station- 
ary.” This type of jig is commonly 
used in repair Operations or in con- 
nection with large work. Clamping 
arrangements usually fasten the 
work to the jig or hold the work 
firmly in place by clamping mem- 
bers of the jig together. 

Ability to move the jig at will is a 
great convenience to the welding 
operator. Jigs sO arranged that the 
work can be locked tight and rotated 
during welding represent the mov- 
able or swinging type. Such a jig 
enables the operator to keep the as- 
sembly in a continuous downhand 
welding position. A common ex- 
ample is the supporting rollers 
used for the welding of circum- 
seams in round tanks or 
containers. Jigs for holding metal 
frames and fre- 
quently centrally on a 
turntable to permit all corners to be 
worked on from a single welding 


ferential 
door sashes are 


mounted 


position. 

A semiautomatic jig (Fig. 9) is 
one equipped with an added mecha- 
nism that makes it possible for the 
Operator to move the work without 
interrupting the welding. Ratchets, 
pulleys, cable and counterweight re- 
leases, brakes that regulate the move- 
ment of the jig, indexing devices 
and simple levers are all used to good 
advantage. Semiautomatic jigs are 
generally hand or foot operated by 
the weldor, but some of the more 
complicated ones require a helper. 

Automatic jigs are particularly 
valuable for manufacturing relative 
ly small parts in large quantities. 
They are usually motor-driven in 
order to keep the area to be welded 
constantly before the operator. 
When completely mechanized as in 
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Fig. 10, one or more stationary 
torches are mounted to do the weld- 
ing so that the operator has only to 
load and unload the jig. Speed of 
movement can be uniform, variable 
or intermittent, as arranged to suit 
the job at hand. 

The motor-driven turntable of Fig. 
10 was designed for silver brazing 
of flanges and suction tubes for auto- 
mobile oil pumps. Holding fixtures 
on the turntable are so arranged that 
parts cannot be improperly posi- 
tioned. Table indexes automatically 
to bring the assemblies over the 
torches. 


Design PRINCIPLES 


Special-purpose jigs, whether for 
maintenance or production work, 
must cover a variety of needs and 
special conditions. To be efficient, 
they must also measure up to the 
requirements of simplicity, rigidity, 
rapid action, accuracy and _ accessi- 
bility. 

Simplicity: Other things. being 
equal, the simplest design is always 
the best. Jigs should operate smooth- 
ly and quickly to facilitate loading 
and unloading; in planning, remem- 
ber that jigs are usually loaded cold 
and unloaded while both work and 
jig are hot. Normally, more of this 
heat and consequent expansion will 
be in the welded assembly. Unless 
proper allowance has been made, the 
work may bind. 

Rigidity: The body of a jig must 
be stiff and rugged to withstand 
stresses that develop during opera- 
tion and tend to spring both jig 
and work out of line. The jig must 
hold the work in correct alignment 
until welding is completed. 

Rapid Action: All clamps should 
operate and rapidly. They 
should be positioned away from the 
welding arc or flame so that they will 
not overheat and should also be so 
located that they will afford clear- 
ance for easy loading and unloading. 
To avoid loss, clamps should be 
made integral parts of the jigs. 

Accuracy: Care should be taken 
to place locating points so that the 
parts to be welded can be positioned 
minimum  adjust- 
ment by the operator. Accuracy in 
the finished work depends upon 
these locating points, which usually 
consist of pads, bosses, lugs, pins, 


easily 


accurately with 


studs, V-blocks, stationary or move- 
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able screws, cup-and-cone arrang: 
ments, finished holes, corners an 
edges. Whatever the type of locating 
point, it may be cast solid with th 
jig body, be permanently fixed to | 
or be adjustable. Adjustable locating 
points are often desirable from th 
standpoint of flexibility; fixed lo 
cating points best satisfy the require 
ment of minimum adjustment by 
the operator. Whatever their nature 
all locating points must be firm and 
rigid so that they will not be forced 
out of alignment as the work is 
clamped or when the work is heated 
during welding. Gauges, stops, pin 
ions, mandrels and the body of th 
jig can usually be so arranged that 
the jig will not close if parts a 
placed in an incorrect position 
Accessibility: The jig itself should 
be so designed and all protruding 
parts so that joints to be 
welded will be easily accessible. Any 
that 
electrode and torch manipulation ot 


le cal ed 


construction tends to 


restrict 
to force the operator to work in 

cramped position must be avoided 
Methods that give the required bull 
in clamping jaws while allowing 
free access to joints are shown ir 
Fig. 4. Clamping or locking arrang: 
ments that would ordinarily reach 
across the line of weld may be off 
set so that 


they will not interfere 


with the operator. 
MATERIALS FOR JIGs 


The size and weight of the artick 
to be welded determines what typ 
of construction should be required 
for the body of the jig. Boxlike jigs, 
which wholly or partly enclose the 
work, are often made of iron or steel 
castings. Such construction offers 
firm base for the clamps. 

Jig bodies can also be fabricated 
from plates, bars, shapes, strips, rails 
or combinations of these with iro! 
or steel castings. Often it is bot! 
profitable and economical to us 
scrap materials. 

Whether the jig is made of new 
or old metal, welding and cuttin, 
will prove invaluable in its fabric 
tion by eliminating expensive sp 


cial castings and machined parts 


Because of its strength and weight 
saving advantages, the welded join 
is particularly suitable for the speci 
design and construction that 
normally require. 


December, 1945 




















DETERMINED APPRENTICES are these 16 employees 
of Carnegie-Illinois Steel Corp., who recently received cer- 
tificates of completion of their 3 to 4 year training course 
despite interruption of wartime service. Left to right they 
are: Herbert Sonntag, weldor; Edward Ihnat, bricklayer; 
Philip Vaclavik, weldor; John Rados, wireman; Jack 
Slatton, boilermaker; Steve Domanski, armature winder; 





FRANK PISHKUR, weldor extraordinary at Carnegie- 


Illinois, can weld as well as any man with two arms 


FP k years ago Frank Pishkur was 


a staff sergeant in the First Intan 


try Division when it fought its way 


ito Germany’s stubborn Siegfried 
line. Frank and his platoon of men 
were attacking an enemy strong 
int. The counterfire was heavy. 


exploded, and 


\n artillery shel 
Frank was hurled to the ground. 
In the hospital, Frank’s right arm 
d to be amputated at the shoulder. 
\fter the operation Frank had time 
r a lot of thinking 
wife, his 2-year old son, his home 


about his 


steel mill is one 


and his future. Before Frank had 


entered army in 1942, he had 
been training as a weldor in the 
Gary, Ind., works of the Carnegi 
Illinois Steel Corp. Could he con 
tinue to be a good weldor with only 
his left 


If vou could see Frank today at 
S. Steel sub 
you would know the 


work in this same U. 


| 


Sidlary pi 


answer to that question. For Frank 


s now a skilled weldor in spite of 
It took plenty of cou- 


rage, but Frank made the grade. 


his handicay 


THE WELDING ENGINEER—December, 1948 


John Kepchar, pattern maker; Lawrence Bodomer, brick- 
layer; Ralph Wells, machinist; Julius P. Chudziki, brick- 
layer; Frank Pishkur, weldor; Donald E. Smith, weldor; 
Leo Linoski, weldor; Alex Anderson, weldor; Floyd P. 
Jones, weldor; George Tarkane, Jr., weldor. Certificates 
were presented by S. M. Jenks (extreme right), general 
superintendent of the Gary works of Carnegie-Illinois 


..a very good man named Frank 





BUILDING UP a worn wobbler on a pinion used in the 


of many jobs which Frank can handle 


Just a short time ago a very good 
man named Frank was one of 16 
at the Gary works of 
Carnegie-lllinois who received cer- 


appre ntices 


tificates of completion. This entire 
group started apprentice training 
before Uncle Sam _ beckoned, then 
ut to collect enough medals 
and battle stars to sink an ore boat. 
After the war they returned to Gary, 
one minus a right arm, to complete 
their 3 to 4 year training course. 
United States Steel is proud to em- 
ploy men like Frank. 


went < 








I—STACK WAS DELIVERED in three prefabricated 
sections, which were field welded together on the ground 
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BY GORDON GALLOWAY, Assistant District? Manager, The Austin Co., Los Angeles 


p LANNED as a model factory, the 
new 27-acre plant of the Ball 
Brothers Glass Co., at El Monte, 
Calif., incorporates all of the best 
practices in operation, layout and 
manufacturing which have been de- 
veloped in the glass container in- 
dustry during the past 60 years. This 
latest Ball Brothers enterprise is 
ninth in a chain of glass, zinc, rub- 
ber and paper plants now extending 
from coast to coast. It was designed 
and constructed by The Austin Com- 
pany, nationally operating firm of 
engineers and builders. 


FuRNACE AND STACK 


The firm's first glass-making fur- 
nace west of the Rocky Mountains 
has an initial daily production of 
150 tons of glassware. The furnace 
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features front feeding and side fir- 
ing and is equipped with two re- 
generators. The two furnace flues 
join at the by-pass valve, from there 
going directly into the stack. The 
175-ft all-welded steel stack, which 
originates at the basement level of 
the furmace room, has a 9 ft ID at 
the top of the base and is lined with 
brick for the first 60 ft. It tapers to 
an ID of 6 ft 6 in. at the 55-ft level. 
In keeping with the modern design 
of the plant, the stack was designed 
for all-welded construction and was 
fabricated of ASTM A-7 structural 
quality steel. The fabrication was 
handled by the Southwest Manu- 
facturing Co., Alhambra, Calif. 
The stack was made in three sec- 
tions and shipped knocked-down to 
the plant location, where field welds 
were made prior to erection. The 

















betore erection. Note the two 110-ft poles and truck- 
mounted crane that were needed to raise the 175-ft tube 


Steel Stack 


Among big jobs successfully completed by welding was the 
construction of a 175-ft steel stack for a 150-ton glass furnace 


base section was the frustum of 

cone having a slope of approxi- 
mately =14 in. to every 12 in. This 
55-ft section consists of six courses 
of % ¢-in. plate, each course 110 in. 
high. The outside seams, both girt! 
and longitudinal, were welded by 
automatic submerged-melt welding. 
The inside seams were hand welded 
in a 60-deg bevel. This procedu 
was used for making all shop welds 

The center section was made of 
eight courses: six were 90 in. hig 
and two were 80 in. Plate varied 
thickness from 4¢ in. 
lower courses to % in. in the tw 
upper 80-in. courses. Of the four mid 
dle courses, the lower two were « 
34-in. plate and the upper two ol 
54 g-in. plate. The section had a tot 
length of 58 ft 4 in. 

The top section was 61 ft 8 in 
in length and consisted of eight 
courses of plate ranging in thicknes 
from 14 to %@ in. In this section 
the heavier plate was at top an 
bottom, the *4¢-in. plate being al 
lotted to the five middle courses. 


in the tw 
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ico - 
2—CHANNELS and angle clips 
anchored the stack to its foundation 


” 


or Glass Plant 


After the prefabricated sections 
had been delivered to the site, they 
were aligned on special cribbing and 
held welded. Previously, for each 
line of junction, a *4¢ by 1 in. back- 
up bar had been shop welded onto 
one section in order to provide a 
male and female fitting to facilitate 
alignment. 

The ends of the section formed at 
the junction of the stack’s lower and 
mid sections were beveled to an in- 
cluded angle of 70 deg. The weld 
was made with a 4-in. gap at the 
root to insure a good tie-in betw een 
the stack sections and the back-up 
bar. 

The girth joint between the mid 
ind top sections of the stack was 
likewise made with the aid of a 34, 
by 1 in. back-up bar. For this weld 

I 


plate edges were not beveled and the 
ends of the two 14-in. plates were 
held approximately 14 in. apart. A 
two-pass field weld filled the gap. 
Again the stack sections were tied 
to the back-up bar. 

After the field welds had been 





3—LADDER AND CAGE were bolted to welded clips after stack was in 
place. The cage consisted of a series of hoops welded to strings of angles 


completed, the stack was ready to be 
erected ( Fig. ye Assembly work 
was done with the stack’s center of 
gravity approximately on the foun 
dation site. This greatly simplified 
the erection, which was accomplished 
by rigging from two 110-ft gin poles. 
Two hoists were used, one on each 
pole. The reeving was for a 13-part 
line. In addition, a small truck 
mounted crane was employed to 
handle the base of the stack as it 
was moved along the ground to 
position. 

When the stack had been mounted 
on its foundation, it was securely 
held in place by 16 anchor bolts fas 
tened to channel and angle lugs 
welded to the base of the stack (Fig. 
2). Anchor bolt holes were equally 
spaced 22 deg apart on a circle of 
10-ft diameter. 


WeLpep LappER AND CAGE 
The next job in connection with 


the erection of the stack was to fas 
ten in place the shop-fabricated lad 
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(See front cover illustration) 


der and cage. These were shipped 
knocked-down in five sections for 
erection in the field. 

The ladder began at a point 14 
ft above the base of the stack. Rungs 
were %4-in. round bars, 15% in. 
long, welded at both ends to 3 by 
2 in. stringer bars. The stringers had 
134 g-in. holes, spaced at 1-ft inter- 
vals, to accommodate the ladder 
rungs. Rungs were plug welded into 
place. 

A protective cage (shown in Fig. 
3) started 21 ft 6 in. above the base 
and continued to the top of the stack. 
The cage was held in place by %4 
by 4 in. bars spaced at approximately 
7-ft intervals. These bands were bent 
to form hoops surrounding the lad- 
der and were welded to strings of 
1% by 1% by 1% in. angles. 

The cage was shop welded to the 
ladder except at the points where 
field splices were to be made. Cage 
and ladder were bolted to welded 
clips at intervals of from 10 to 12 
ft, depending upon the section of the 


stack, 
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Inert Arc 
goes Metal Arc’ 


Development of a practical gun makes pos- 


sible a new gas-shielded arc process with 


many possibilities for aluminum welding 


BY JESSE S. SOHN, Alr Reduction Laboratories 
AND A, N. KUGLER, Technical Sales Div., Air Reduction Sales Co. 


OR many years it has been recog- 
i nized that existing welding pro- 
cesses are not completely satisfactory 
tor the joining of some metals. This 
deficiency is particularly apparent 
when welding relatively heavy sec- 
tions in the vertical and overhead 
positions, and is accentuated when 
working with non-ferrous metals. In 
a new process, a consumable filler 
wire is continually deposited in a 
controlled gaseous atmosphere. This 
is known as the “Aircomatic” process 
and may also be designated as gas- 
shielded metal-are welding. 


ELecrrope iN Wire Form 


Briefly, this new process consists 
of feeding a bare or processed filler 
metal in wire form through a holder. 
The filler metal carries welding cur- 
rent, and an arc is maintained be- 
tween the end of the wire and the 
work. Power may be supplied from 
a standard welding generator. The 
arc is maintained within a controlled 
envelope of shielding gas. The equip- 
ment developed for the process in- 
cludes both a manual gun and an 
automatic head. 

With the manual unit, welding 
may be performed in all positions; 
i.¢., flat, horizontal, vertical and over- 
head. All of the standard joint de- 
signs may be welded in these posi- 
tions. Single or multilayer welds can 


*Abstract of a paper presented before the 
29th annual meeting of the American Weld- 
ing Society, Philadelphia, Oct. 24-29, 1948. 
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be deposited, using either beading 
techniques. Vertical 
welds may be made with either up- 
ward ot 


or weaving 


downward travel. As far 
as is now known, this ts the first 
time that continuous wire feed has 
been employed for practical welding 
in the vertical and overhead posi- 
tions. 

indicates 
that this process is capable of weld- 


Continuing research 
ing many metals. In particular it is 
adapted to the welding of aluminum 
and its alloys. Direct current, re- 
versed polarity, provides the neces- 
sary arc Standard d- 
welding generators, including con- 
stant - potential, 
units, are 


Cc mnditic Ns. 


multiple - operator 
The welding 
grade argon currently supplied for 
inert-arc welding has been found 
to be a satisfactory shielding gas for 
welding aluminum by the 
process. 


suitable. 


new 


HicuH Current Densities 


Current densities twelve times 
those used in ordinary metal-arc 
welding have been successfully em- 


ployed. Such high current densiti 
necessitate high rates of wire fee 
in order to make satisfactory weld 
Wire speeds fot the manual welding 
gun range from 100 to 300 ipm 
The arc may be described as 1 
sensitive since changes in ar¢ 
changes 


result in smaller 


voltage than are encounteres 


normal metal-arc welding. The 
relatively 


consists of a narrow 


candescent surrounded by 


umbrella-shaped envelope. Th« 


core 


er envelope provides a cleaning 
tion, eliminating the need for 
ing fluxes. 

For the manual welding of alu: 
num, only three sizes of wir 
needed: 34, 446 and *4o in.’ 
overall current range is 70-450 ; 
which permits welding of met 
thicknesses from 1 up to 2 in. 
more. 

The selection of filler metal cor 
position is governed by the met 
to be welded. For the welding 
2S and 
recommended; for 52S and 61S m 
terial, either the 43S or 716 analys 
may be used. The process aff 


3S material, 2S wire 


promise of reducing some of 
limitations now encountered in 
welding of heat-treatabl alumini 


alloys. 





Gas 
Arc 
Inert-Gas-Shielded, 
Inert-Gas-Shielded, 


Tungsten Electrode 
Consumable 


*170 amp; y 





Electrode* 


Aluminum Welding Speeds 


Time, 
minutes 
1:12 


5 


1:09 
0:20 


0:3 


4-in. plate; wire feed of 165 ipm 
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I—HOW EQUIPMENT is connected. Both the argon 2—WELDING GUN details. Trigger may be locked in 


and the electrode wire must pass through feed motor box 


Component parts are illustrated 
schematically in Fig. 1. The welding 
gun has: (1) an attached welding 
cable from the generator; (2) a gas 
(argon) hose, concentric with the 
metallic tube for conveying the filler 
wire; and (3) a small three-conduc 
tor control cable. At their other ends, 
the gas hose and wire conductor 
are connected to the feed motor box. 
The control cable also connects with 
the feed motor box, which contains 
the governor-controlled motor, speed 
reducer, fecd rolls and a solenoid 
valve. The control box contains the 
relays which control operation of the 
wire feed. 


Manuart Wetpinc Gun 


The gun is pictured diagram 
§ I 

matically in Fig. 2. The 
readies the unit for welding, and the 


trigger 


“Jog button” feeds wire when not 
welding. When the trigger is de 
pressed (it may be locked in the 
“on” position by means of a but 
ton), it starts the argon flow. The 
electrode, which should project 

to % in. from the gas nozzle, is 
then scratched on the work. As soon 
as arc voltage is established, the con 
trols operate to energize the feed 
motor and deliver filler metal. 

A study of Fig. 1 will show the 
general paths of the argon shield 
ing gas and welding current. The 
argon passes down the “barrel” of 
the gun and issues from the gas noz 
zle around the wire electrode. Since 
both the gas nozzle and the wire 
guide tube are close to the welding 
arc, they will gradually deteriorate 
and are therefore of simple construc 
tion to permit rapid and economical 
replacement. 
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The wire and the argon are cat 
ried in one conductor. The feed 
motor box contains the governor 
controlled driving motor, which pro 
vides the variable speeds necessary 
tor the filler metal feed. Operating 
110-volt circuit, this motor 
drives a pair of feed rolls through 
a speed reducer. The rolls draw the 
filler metal wire from the reel and 
propel it to the gun. A_ solenoid 
valve turns on and shuts off the 
How of 


On a 


irgon as controlled by the 
When once 
established, this speed remains con 
stant regardless of what takes plac 
at the welding arc. 


trigger on the gun. 


Selection of a 
welding current and a wire feed 
speed for a given size of filler wire 
results in a definite arc length and 
hence arc voltage. The 


self-regulation of the 


inherent 
arc resulting 
from the specific combination of a 
drooping generator characteristic and 
high burn-off rate makes this weld 
ing process essentially automatic. 
The arc is initiated by scratching 
the electrode rather than tapping. 
The gun is moved so as to have the 
from the work 
and held so that it points ahead in 


shield about “% in. 


the direction of welding; i.e., fore 
hand welding as defined for th 
oxyacetylene process. To terminate 
a weld, the arc is broken with a 
quick snap. If a contactor is used in 
the circuit, releasing the trigger on 
the gun cuts welding power, wir 
feed and argon flow. The length of 
the arc should be 44.6 to %@ in. 
In addition, holding the gas noz 
zle much over in. from the work 
will reduce the effectiveness of the 
gas shield. 


For welding aluminum, the flow 
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“on” position. Jog button permits feed without welding 


of argon is not critical as long as it 
is maintained within reasonable 
When welding with the 
manual gun, argon flows between 
1) and 50 cfh are used. Once the 
flow has been determined for a given 
welding condition, it may be varied 
by as much as plus or minus 10% 
without adversely affecting the weld- 


} 
Limits. 


ing operation. It has been demon 
strated experimentally that up to 
20°, more argon will be needed 
when welding fillet welds on tee 
joint in order to provide shielding 
gas at the root of the joint. 


Wetp PRopERTIES 


Mechanical properties of alumi- 
num welds are equal to the prop- 
erties obtained in castings of the 
same analysis as the filler metal. It 
may be stated generally that the 
welds will be superior to welds made 
with aluminum metal-arc electrodes. 
Under proper conditions, the qual- 
ity will approach that obtainable 
with the inert-gas tungsten arc 
method. 

The welds are of excellent surface 
appearance. Porosity may be en- 
countered, including microporosity 
that is not detectable using normal 
radiographic procedures. Tensile 
strengths of 27,000 psi with 8 to 
10°”, elongation have been obtained 
on 43S all-weld-metal specimens 
welded in the vertical position. It is 
recommended that both base metal 
and filler wire be cleaned to insure 
the production of high quality welds. 

Welding of heavy aluminum sec- 
tions may be accomplished with lit- 
tle or no preheat. This practice is in 
sharp contrast to other processes. 
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Arc Welded 
Ark Royal 


Original Ark Royal, a famed British 
aircraft carrier, was sunk by the Ger- 
mans after many battles. She was a 65° 
welded structure. Her successor, who 
retains the proud old name, is an 80° 


welded ship of greater draft and beam 


BY E. D’ ACRE LACY 


HE British aircraft carrier H. M.S. 

Ark Royal, which did such val- 
iant service before she was finally 
sunk by the Germans, will always re- 
main one of the famous historical 
warships of all times. Now that a 
new ship of the same name has been 
completed, it is thought that some 
comparison in the welding between 
the two aircraft carriers will be of 
interest to shipbuilders and welding 
engineers. 

The old Ark Royal was just over 
800 ft in overall length; the new 
vessel is about the same length but 
has considerably more beam, greater 
depth and draft and, consequently, 
much increased displacement and 
power. Both the old and the new 
vessels were designed by the Ad- 
miralty naval constructors, and the 
contracts were entrusted to Messrs. 
Cammell Laird & Co., Ltd., Birken- 
head. 

The old vessel was built of Ad- 
miralty mild and D quality steels, 
and about 65°/ of the structure was 
welded. The principal strength 
members of the hull were riveted 
and included: 

(1) The outer bottom plating and 
frames abaft bulkhead 23 up to the 
lower hangar deck, and the flight 
deck sheer strakes and strake below, 
amidships. 

(2) The inner bottom plating and 
frames, vertical keel except at the 
extreme ends, engine and boiler seat- 
ings and shaft stools. 

(3) The flight-deck plating, beams 
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and girders within the limits of the 








Me - Pa! 


OLD ARK ROYAL earned her place as one of the great historical 





warships. She was sunk many times in the imagination of Nazi 
Propaganda Minister Goebbels before being sunk in fact 








upper hangar and the deep beams 
under the upper hangar deck, two 
top strakes of the hangar bulkheads 
and all I-beam stiffeners in way of 
deep beams. 

(4) The protective bulkheads; the 
main transverse bulkhead frame 
beams up to the main deck and be- 
hind armor and heavy deck beams 
under armor joints. 

(5) Shaft-bracket stiffenings, gun 
supports, structural castings and 
forgings. 

The area of plating completely 
welded in the old Ark Royal ex- 
ceeded 300,000 sq ft and over 7,000 
tons weight; the welding required 
about 9,000,000 feet of electrodes. 


Tue New VEsseEL 


The structural parts in the new 
ship are being built of Admiralty 
mild steel DW, DI, and DKM 
quality steels, and N. C. armor plate. 
DW steel was introduced by the Ad- 
miralty in 1942, due to the extension 
of welding generally in the construc- 
tion of H. M. ships. The essential 
property of this quality of steel is its 
capability of being arc welded on all 
thicknesses under normal shipyard 
practice. The steel has welding quali- 
ties closely in accordance with those 
of mild steel, more particularly for 
thicknesses below 20 psf (% in.). 

For 20 psf and above, an improved 
welding technique is recommended, 
including the use of larger gauge 
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electrodes and shorter deposits than 
are normally used on mild steel of 
corresponding thicknesses. Welding 
DW steel at an equable temperatur 
is preferable, and it is advisable t 
preheat thick plates in heavy struc 
tures where contraction restraint 
unavoidable. The hardening quali 
ties are such that hot cracking 
likely to occur in initial deposits and 
cold cracking in the fusion zone b 
tween the weld and parent metals i! 
the material is allowed to cool sud 
denly from the high welding te: 
peratures. 

DI steel is a low-alloy, high-tensil 
steel of good ductility, especially 
designed to protect the underwater 
parts of warships. DKM is a high 
alloy, high-tensile steel which can b 
used as a structural steel where per 
sonnel and instruments have to be 
protected from bullets and splinters 
It is a relatively ductile material and 
can be riveted or welded. 

The new 
special steel structure in which vari 
ous qualities of steel, having divers: 
welding characteristics, are efficient 
ly connected to one another to pro 
duce a floating girder that is effec 
tive to absorb the stresses and strain 
of the continually changing load 
which a ship has to withstand it 
service. 


vessel is therefore a 


An 8&0) WeLpep SHIP 


The welded area ol the outer an 
inner bottom, decks and flats, mai 
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———— - — — —— SUBMERGED-~, {ELT SHOP WELDS 


I—WELDING SEQUENCE for flight deck plating is given in sketch 
above. The flight deck is more than a platform—it is an enormous shallow 
girder in which plating, beams and girders were knitted together by welding 


transverse and longitudinal bulk- 
heads exceeds 600,000 sq ft, requiring 
over 15,000,000 running feet of elec- 
trodes. The comparable proportion 
of welded structure, quoted as about 
65°% in the old Ark Royal, is assessed 
at over 80°% in the new one. The 
former had no structural armor nor 
DKM plating, but the underwater 
protection bulkheads were similarly 
riveted in both cases. 

Considerable progress has been 
made in welding technique and 
erection procedure of making welded 
joints in the period between the two 
keel layings. The old Ark was con- 
structed generally with relatively 
thin plating having joggled over- 
lapped seams and flush butts with 
backstraps. The welding of over- 
lapped joints is a legacy of riveting 
technique, which for plating of 17 
psf (746 in.) and over has distinct 
disadvantages on account of weld- 
ing, weight and strength. 

The policy adopted in the new 
vessel was to butt weld as many veed 
joints as possible. 

Progress in the welding of thick 
plating in the new ship has been ex- 
pedited by the introduction of deep- 
penetration electrodes and automatic 
welding. All these processes were de- 
veloped and applied since the keel 


_ of the new Ark Royal was laid by 


H. R. H. the Duchess of Kent five 
years ago. 

The new methods were applied 
for prefabrication welding in the 


shop. Deep-penetration electrodes 


have been in general practice limited 
to the welding on panels of deck 
and bulkhead plating of 15 psf 
(%@ in.). 


WeicHt Savep, STRENGTH GAINED 


An exceptional amount of heavy 
welding has been carried out in the 
the new ship. Parts were designed 
and constructed with the aims of 
eliminating every possible hole and 
rivet and of making every welded 
joint as near to the strength of the 
parent material as practicable. In ad- 
dition, weight was saved and strength 
gained by adoption of welding in 
the connection of vital parts of the 
structure. 

The flight deck, an important unit 
in the longitudinal and transverse 
strength of an aircraft carrier, forms 
the top member of the floating 
girder. It is subject to flexure in con- 
currently passing from the troughs 
to the crests of ocean waves and also 
has to withstand the constant shocks 
and vibrations from periodical op- 
erations of aircraft landing upon, 
running along and flying off the 
deck. In consequence, effective sup- 
ports have to be embodied for ar- 
resting gear aft, safety barriers 
abreast the island and catapult tracks 
forward. 

The flight deck of the new carrier 
(see side view in Fig. 1) is more 
than a deck in the sense of being 
simply a platform—it is an enor- 
mous shallow girder in itself. The 
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2—SUBMERGED-MELT edge 
preparation for vee and double-vee 
butt joints was done in the shop 


1 40° 
\ os 
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3-—PLATES HAND WELDED 
at the ship were prepared as sketched 





plating, beams and girders are 
knitted together, principally by weld- 
ing, into a closely stiffened network 
of steel. The portion over the upper 
hangar has to be able to support 
a heavy weight of structure. The 
seams are all butt welded. The plat- 
ing is supported on transverse twin 
beams and intercostal I-beam girders 
run fore and aft. The beams and 
girders are riveted to deck plating. 
There are seven strakes of plating 
over the upper hangar. The plates 
of “B” and “A” strakes, each side 
of the mid-hangar strake, are sub- 
merged-melt welded together in the 
shops into panels 36 by 22 ft and then 
drilled for the beams and girders. 
Edge preparation for submerged- 
melt shop welds is depicted in Fig. 
2 and preparation for manual weld- 
ing at the ship in Fig. 3. Outside 
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the hangar limits, the 20-psf 
30-psf (34 in.) DW plates are 
larly welded. The beams and ¢ 


ers are generally tee bars, and 


In the Glare of the Torch— 
think of WILLSON 













are welded downhand to the 


side of the submerged-melt-we 


panels. The panels generally di 







exceed 10 tons of pretabricated 
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SHRINKAGE 







An important aspect of the 
tion of the new Ark Royal w 






precautions taken during erecti 






guard against shrinkage, distort 






and cracking. Detailed method 






procedure for welding and ere 






which would insure sound const! 
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. . . There’s comfort for wearers of pre- 7 
scription glasses in Willson Cover-Alls.* a minimum, were worked out 
And the adjustable leather bridge rests example is the sequence ol flic] 
lightly on the nose without pressure. 
Willson-Weld* lenses in the shade you 
specify, of course. 





tion and reduce locked-up stresses 








deck welding shown in Fig. 1 






The features Common to both 





sels are to be found largely in 






normal welding procedure to c 






teract shrinkage and distortion 






the preconstruction of panels of 






lighter parts of bulkheads, 






and shell on the skids, and 





continued use of the step-back m 






od of weld deposition. 
When the welding was 
out in the skids and freedon 







movement was possible in 






rections, shrinkage was simply 






question of making the usual 
Style RW50 ances for frame and _ stiffener 








| nections and butted joints on 
GAS WELDERS GO FOR IT... Assured frame spacing and overall dim 
protection of Willson-Weld lenses and 7 
comfortable face fit make this goggle 
day-in, day-out favorite for flame cutting 
and cleaning as well as welding. Indirect 
ventilating ports exclude glare. 







sions and then giving careful 






tion to the order of the elect: 







depositions. 
The meticulous care taken in 
ting the keel was repeated in ey 









part of the subsequent welding 






semblies. In the double bott 
longitudinals had to be cut, \ 
and welded direct to the bulkhe 









floors on one side and to the 
of the bulkhead stiffener on 
other side in correct alignment 






as to insure that the material ful 






developed the continuity of long 
Style DC5O | tudinal strength of these mem! 





















throughout the vessel. The flo 

also had to line up correctly for 
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COMPLETE 


A lightweight Outfit for Light, Fast Welding 
Developed especially for the aviation industry where its 
light weight, perfect balance and accurate control makes 
precision welding of aluminum and light gauge materials 
possible without burning. 

Adding the WC-10 Cutting Attachment completes one of the finest 
outfits available. 


AV-10 LIGHTWEIGHT WELDING OUTFIT 


Includes AV-10 Gooseneck Welding torch supplied with four tips as 
selected from Nos. 1 to 6, Model RO-88 Oxygen Regulator, Model 
RA-88 Acetylene Regulator, One pair WM-25 Safety Spark Lighter, 
One RF-77 Combination Wrench, One pair WM-6 Goggles and Two 
122-foot lengths of % hose. 


Fares 





nreairecr WN 0s os ccddus cass sceiskchcteaseeneosetaebel $59.00 
WC-10 Cutting Attachment Only..........scccccseccceccceeuss $16.50 
Gn An All-Purpose Outfit for General Work 
a ; Recommended for job shops, garages and other shops 
£ ). where a wide range of welding is done. The torch is of rugged 

“ft construction, is 17 inches overall and weighs 24 ounces. 


Addition of an WC-20 Cutting Attachment (Available at 
extra cost) makes this outfit suitable for many uses. . . 
and ideal for field work where portable cutting and welding 
equipment is needed. 


WG-25 GENERAL WELDING OUTFIT 

WG-25 24-0z. Gooseneck Welding Torch supplied with four tips 
as selected from Nos. 1 to 6. Outfit includes: Model RO-44 Oxygen 
Regulator, Model RA-44 Acetylene Regulator, One Pair M-6 
Goggles, Two 1214-foot lengths of 14" hose, One WM-25 Safety 


Spark Lighter and one RF-77 Combination Wrench. 
, Ce ioc 6c ihn hiss iecccetscicccbac oereades cubes $72.00 
( WG-80 Cutting Attachment Only......ccccccovssccsacess seve + $20.00 


A General Cutting Outfit — for Precision Work 


One of the finest cutting torches made. Head and rear end 
are forged for long life. This finely balanced torch makes 
cutting easier and assures more accurate work. Choice of 
80° and 90° head (specify angle desired when ordering). 
HC-31 GENERAL CUTTING OUTFIT 


Model HC-31 lever-controlled cutting torch with one tip. Complete out- 
fit includes: Model RO-22 Oxygen Regulator, Model RA-22 Acetylene 
Regulator, Two 25-foot lengths of !4“! hose, One pair WM-6 Goggles, 
One WM.-25 Safety Spark Lighter and One Combination Wrench. 


COG GEE 65 6.0 ncccscvncencevescceeseeneyessseseroesens $83.00 


See your nearest dealer or write to 


Wall Chemicals Division 


THE LIiquiID CARBONIC CORPORATION 
3110 South Kedzie Avenue, Chicago 23, Illinois 


Branches and Dealers in Principal Cities 
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1—PENCIL SHOWS where two pieces of tungsten wire are joined to make 
the Z-shaped leads to the helical tungsten filament. “K Monel” wets tungsten 





2—COMPLETED TUBE, type 5D22, 
is a beam tetrode power tube for F-M 


Tungsten Arc Welded 


One of the world’s hardest jobs is to devise a set-up for arc welding 


tungsten wires. It can be done, however, and to precision standards 


p URE tungsten has a melting point 
of 6,170 F—highest melting 
point of ali metals. It retains its 
rigidity at high temperatures and 
when drawn into wires has a tensile 
strength approximating 500,000 psi. 
Add to these desirable qualities, a 
relatively high electrical resistance 
and high thermionic emission, and 
it is easy to see why tungsten has be- 
come so popular with makers of 
incandescent lamps and_ electronic 
tubes. 


Ir’s Harp to HanpbLe 


Unfortunately, tungsten is about 
as difficult to work with as—well, 
tungsten. Only by a very special 
technique can it be prepared in a 
form that has any appreciable duc- 
tility. It oxidizes rapidly above red 
heat and becomes embrittled and 
corroded. Unless it is carefully pro- 


60 


BY CLYDE B. CLASON 


tected from the air, no advantage 
can be taken of tungsten’s high fu- 
sion temperatures. 

Because of its extremely high melt- 
ing point, tungsten makes excellent 
electrodes for those welding processes 
in which the arc is shielded from 
the atmosphere by hydrogen, argon 
or helium. This same high melting 
point, however, renders tungsten the 
most difficult of all metals to weld. 
The temperature of the metal arc, 
ranging around 6,000 F, is less than 
the melting point of tungsten. Flame 
temperatures are even lower. Ob- 
viously, tungsten cannot be welded 
by the inert-arc or atomic-hydrogen 
processes, in which it is used as the 
electrode or electrodes. There re- 
mains only the carbon arc, which 
has a temperature range of from 
6.850 to 9,550 F. 

It should be mentioned that tung- 
sten wire can be resistance welded 


but only at high voltages, requiring 
special and expensive equipment. 


Tuspe Maker’s ProsleM 


In developing a new 
“beam tetrode” tube to b 
used in F-M and similar high-fre 
quency transmission, engineers of 
the United Electronics Co., Newark, 
ran squarely against the problem of 
welding tungsten. It arose in the fol 
lowing manner: 

Design of the new 5D22 
called for tungsten filament 
leads to be offset from center sup 
ports. Both the filament leads and 
the filament supports had to be ac 
curately aligned with respect to other 
leads in the molded glass header. 
Now it is not difficult to bend a 
piece of wire into a Z-shape. But to 
bend tungsten wire so that the arms 
are exactly parallel and at a precise 


type ol 


pe wer 


tube 
two 
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How to fabricate Lukens Clad Steels is told in 
this brand-new, 100-page book; Nickel-Clad, 
Stainless-Clad, Inconel-Clad and Monel-Clad. 
How to handle, cut, form, weld and _ finish. 

Welders will find recommended procedures 
for each step described here in detail. Fol- 
low them and you'll gain full clad steel 


economy with the protection of the solid 


corrosion-resistant metal protection, 


LUKENS 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


STEELS 
* 
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The types of cladding available through 
Lukens are listed—the widest range available 
from any source. Their physical and chemical 
properties, together with specific suggestions for 
their application, are shown. 

You may have a copy of 
this new book. Just write 
Lukens Steel Company, 416 
Lukens Bldg., Coatesville, Pa. 





SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 


+ + SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL - - 


6l 











specihed distance from each ot} 
an entirely different story. 
United Electr 


} 


decided that such a Dendll reat 


aginy 


Engineers of 


beyond human powers and 


be necessary to make each lead { 





two pieces of wire. These co 


welded together in a fixture es] 
ly designed to give exactly tl 
dimensions 


tolerances and 





provided that tungsten wir 
be welded. 

As_ hinted 
method offered the ore 


bilities of success. It was deem« 


above, the carb 


atest 


expedient, however, to attempt { 
welding because of the suscept 
of tungsten to oxidation and 
at elevated temper 


' 
§ a Dl 


brittlement 
What 


process, 





was wanted w: 





using a joining me 


alloy that would “wet” the tung 


and permit the wires to be 


1OlNne 


lower temperature than the 


point of tungsten. The question y 


could a suitable metal be 








WETTING THE Tt 


NGSTEN 


Experimenting was the only 
to find out. When one 
tried, it failed to wet the tung 
properly. Another seemed to 


all right, but when the joints 


alle \ 

















tested they snapped next t 


Welders Fiend 
PORTABLE 
GENERATOR 


welds, indicating that the tungst 
had been embrittled. Finally, a sat 






factory alloy found it 


Monel,” a 


was 






high-strength 


















magnetic form of Monel that 
The WELDERZ FREND has for hardenable by cold working 
years been the standard of the heat treatment. Like Monel, 











nickel-copper alloy is a prodi 
The International Nickel Co 
It flows freely and wets th 


Oil Field and Pipeline Indus- 
try. There are reasons for 


this wide acceptance. sten well, making a strong, sm 













1 The only truly portable joint that is capable of resisting 








dation and corrosion at the el 
acetylene generator — built 
processing temperatures 
especially for the welder Fig. 1 shows how the two 
who wants a generator he ; 


of tungsten wire, are weld 


can place on a truck and gether to make the Z-shaped 


filame 








































drive over any terrain in absolute safety. 










sive abuse and give reliable performance year after year 





LUBBOCK, TEXAS 


2. Constructed to last a lifetime, the WELDERZ FREND will withstand exces- 








to the helical tungsten 
tiny eyelet of 


around th 


and operates at full rated input 
frequencies up to 75 mx l 


S € 
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K Monel 


nd or on wire 


both pieces are mount d in a fixt 
The fixture is raised into a hyd: 
FOR MORE INFORMATION WRITE TO: filled glass bell, where the wir 
joined with a carbon ar 
The completed power tube (1 
WELDERZ FREND GENERATOR CO. Seeceren 
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AO TX200 
Welding 
Glove 


HIGH IN PROTECTION ...LOW IN PRICE 


Here’s the glove for welders who want all- 
around hand protection at a price that’s 
seldom found these days for a product of 
high quality chrome tanned cowhide. You'll 

like its light weight for working ease and 


the one-piece back and wing thumb which 


provide a fuller palm for added comfort and 
reduced hand fatigue. The TX200 is standard 
length, gunn style, with a welted seam at 
base of palm and wrist. Sizes 10, 11 and 12. 
Your AO Safety Representative can supply 


you with this highly serviceable glove. 


Safety Division American & Optical 





of 





SOUTHBRIDGE, MASSACHUSETTS * BRANCHES IN PRINCIPAL CITIES 
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FRACTOR. ANIL FARM 


J 


AUTOMOTIVE 


JET ENGINE, auto body, oil drilling equipment, farm tractors were displayed to represent some of the uses of alloy steel 


30th Annual Metal Show 


ARGEST crowd ever to attend a 

National Metal Exposition 
jammed Philadelphia’s Commercial 
Museum and Convention Halls the 
week of October 25 to 29. More 
than 45,000 people from every state, 
Europe and South America throng- 
ed to see the colorful show, 30th of 
its kind to be sponsored by the 
American Society for Metals. 

Two spacious floors of the Con- 
vention Hall and the big Conven- 
tion Annex were crowded with 
every type of metal-working ma- 
chinery from 10-ton presses down to 
small tools weighing a few ounces. 
Welding equipment and _ supplies 
dominated the Metal Show as in 
previous years, taking up approxi 
mately 20° of the exhibit space. 
Flame-cutting, metallizing and posi- 
tioning equipment were also prom- 
inently displayed. 

“Salute to Alloy Steels,” the theme 
of the show, was depicted on the 
stage of Convention Hall. Six large 
booths represented the main divi 
sions of industry using alloy steels. 
Aircraft, oil drilling, automotive, 
railroad, national defense and farm 
equipment components were shown 
as they have developed with im- 
provements in alloy steel. Latest 
model aircraft reciprocating and jet 
engines were exhibited in cutaway 
section on the stage. 
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BY W. C. HENZLIK 


An entire corner of the floor of 
the Convention Annex was taken 
up by gas-operated flame-hardening, 
annealing and furnacing facilities. 

With the exception of foundry 
operations and heavy forging, vir- 
tually every metal-working process 
was on exhibition in one of the three 
display areas. Tubes were drawn, 
small pipes were welded, parts were 
forged, machined, flame-hardened, 
annealed, etc. 

Manual and automatic welding 
and hard-facing operations were on 
view in several booths on every 
floor. An unusual chance for com- 
parison of the various equipment 
was offered. 

U. S. Army Ordnance Depart- 
ment had several displays of arms 
making and showed 
movies of firing tests of new weap- 
ons. 


machines 


U. S. Naval Experiment Station, 
Annapolis, Md., again had an 
elaborate display of welding equip- 
ment and test apparatus. Welding 
question-and-answer boards set up 
with “Yes” and “No” buttons were 
popular with the crowd. A loud 
buzz greeted wrong answers. Some 
of the questions were: 

1. For any type of electrode the 
arc voltage is the same, regardless 
whether the power source is a c-p 
or v-p generator. 
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2. Open-circuit voltage of 80 
100 volts a-c or d-c is sufficient 
kill a person when he is grou 

3. In low-alloy steels, the chem 
composition of weld metal 
match that of the base metal. 

Answers 
Yes and No. 

Visitors to the Navy booth w 
invited to use a semiautomatic wel 


are, respectively ; 


ing head originally constructed 
test electrodes. Underwater weld 
and cutting was demonstrated 
spectators in a large tank of wat 
with glass sides. Long waterproot 
gloves allowed manipulation of 
torches under the 
Metallographic 
shown in an connectin 
the main hall and annex. Mict 
structures of various irons and steel 
non-ferrous alloys, powder meta 
weld structures and surface phenom 
ena were illustrated in colors, 
black and white. Test results 
metal specimens by non-optical 


surface, 
exhibits wel! 
arecaway 


other means were also displayed 
Visitors to the show were gi 
chances at booths to wil 
such items as crates of Californ 
oranges, “beryllium” fishing rods, a 
small arc welder, government bond 
and packages of electrodes. At n 
booths 
allowed 


various 


interested spectators wet! 
to operate welding equi 


ment and simple machine tools. 
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Inert-Arc Welding 


(Using A-C High-Frequency Equipment 












































ALUMINUM Mechanical Welding, Grooved Steel Backup, A.C.H.F. 
WELDING CURRENT WELDING ROD 
THICKNESS TYPE OF AMPERES WELDING ARGON FLOW 
INCHES WELD ETM — Size Feet Rate i REMARKS 
Flat Vertical Overhead in. ipm Ipm cfh | 
9.025 30° Flange 45 — — 28 None None 5 1 | 
1.050 30° Flange 135 -~ - 24 None None | 7 15 
0.064 30° Flange 130 — — 48 None None | 8 17 
0.090 Butt 190 — - 18 None None | 8 17 
0.125 Butt 315 = - 48 None None | 8 17 | 
ALUMINUM Hand Welding, A.C.H.F. 
1/1 Butt 69 75 down 75 — 1/16 - 7 he 
1/16 ‘Edge 63 58 58 — None None 7 pe 
/16 Corner 71 69 up 69 om None None 7 15 
1/16 Lap 81 58 69 — None None 7 15 
1/16 Fillet 69 92 down 75 — 1/16 - 7 15 
1/8 Butt 144 132 down 138 — 1/8 8 17 3/32” rod on overhead 
1/8 Fillet 16] 135 down 161 — 1/16 8 17 
1/4 Butt 288 259 247 — ~ 1/8 12 25 
1/4 Fillet 316 247 up -— — 3/16 12 25 1/8” rod on vertical 
1/2 Butt 432 288 250 —- 3/16 15 32 
1/2 Pos. Fillet 460 316 — — 1/4 15 32 2 passes 
3/4 Butt 500 — — — 1/4 15 32 5 passes—Back-chip 
with “‘bull-nose”’ chisel 
1% Butt 500 — — — 1/4 15 32 8 passes—Back-chip 
with “‘bull-nose”’ chisel 
STAINLESS STEEL Mechanical Welding, A.C.H.F. 
026 Butt 80 -—- - 30 None None 5 1] 
0.050 Butt 140 — — 22 None None 5 1] 
0.064 Butt 150 — — 20 None None 5 1] 
STAINLESS STEEL Hand Welding, A.C.H.F. 
0.050 Butt 100 90 up 90 — 1/16 - 2 1] 
0.050 Fillet 100 - 90 — 1/16 = 5 1] 
1/8 Butt 150 140 up 135 — 3/32 - 5 1] 1/16” rod on overhead 
and flat 
1/8 Fillet 160 125 up 150 - 1/8 = 2 1] 
MAGNESIUM (M1 ALLOY) Mechanical Welding, A.C.H.F., With Backup 
1.064 | Butt 75 _ za 18 3/32 20 6 13 
).128 Butt 150 = = 14 1/8 17 9 19 
0.188 Butt 250 — — 12 1/8 24 . 19 
1/4 Butt 350 — — 10 1/8 28 9 19 
3/8 Butt 450 - — 8 5/32 28 9 19 
1/2 Butt 550 — - 6 5/32 24 11 24 
MAGNESIUM (M1 ALLOY) Hand Welding, A.C.H.F. 
j 
040 Butt 45 — — — 3/32 1/8 6 13 Backup 
064 Butt 60 — - — 3/32 1/8 6 13 Backup 
064 Butt, Cor- 35 -— — - 3/32 1/8 6 13 No Backing 
ner & Edge 
064 | Fillet 60 sai on . 3/32 1/8 6 13 | 
081 Butt 80 — - 1/8 6 13 Backup 
102 Butt 100 — - - 1/8 —- 9 19 Backup 
128 | Butt 115 _ . 1/8 5/32 9 19 | Backup 
4 Butt 85 - - - 5/32 — 9 19 | 2 passes 
3/8 Butt 100 - - 5/32 3/16 9 19 2 passes 
ran Butt 260 - : 3/16 - 1] 24 2 passes 
4 Butt 370 - 3/16 1/4 17 36 2 passes 








i lhe Linde Air Products Co. 
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REID-AVERY COMPANY 


INCORPORATED 


DUNDALK + BALTIMORE 22 + MARYLAND 


SINCE 1919 PRODUCERS OF ARC WELDING ELECTRODES AND WELDING RODS 
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A MESSAGE TO AMERICAN 


“Give us the tools...” 


INDUSTRY ° 


70th OF A SERIES 


For High Wages, Full Employment... 
Business Must Have Better Tools 
and More Money to Pay for Them 


So far we have escaped the post-war depression 
predicted by leading government economists. How 
can we continue to frustrate gloomy prophets 
who see only depression ahead? 


At the end of World War II the federal Di- 
tector of Reconversion saw depression imme- 
diately ahead. He said we would have 6,000,000 
unemployed four months after VJ-Day and 
8,000,000 a few months later. 


But we did not have depression. We did not 
because: 


First, the American business man, sensing the 
obligations of a vastly more important post-war 
America, went ahead to build his plant and 
equipment to meet expanding domestic and 
world markets—markets bigger actually and po- 
tentially, in terms of world-wide trade and profits 
than any previously envisaged. 

Second, the American businessman was able 
to get the money to go ahead. Since 1945 he has 
spent $50 billion building new plants and buying 
new equipment. 

There may be other reasons why we missed a 
depression in 1946. But—make no mistake about 
it—what has powered our present prosperity is 
the $50 billion spent by businessmen since VJ- 
Day to improve their plants. 

It provided jobs directly for 5 million people. 
It paid for more than half of our record-breaking 
steel output. It put in place the foundations of 
great new industries such as television. It 


Strengthened the foundations of the chemical, 
machinery, plastics, steel and oil industries. It 
has expanded and improved our power systems 
throughout the country. 


This spending has made the difference between 
prosperity and slump, between industrial strength 
and serious deterioration. 


In fact, we know now that what business spends 
for new plants and new tools always makes 
the difference between prosperity and slump, 
the difference between national strength and 
weakness. | 


The accompanying chart tells the story. When 
we have spent heavily for new plants and equip- 
ment, we have had prosperity and strength. 
When we have not, we have been in trouble. 

We would have been in trouble since VJ-Day 
except that business used its war reserves, plus 
two-thirds of its profits, plus borrowed money to 
improve and expand its facilities. This year in- 
dustry is spending $19 billion this way. 

Has this great post-war expansion actually 
made our economy a “mature economy”? Have 
we come now to the saturation point the New 
Dealers mistakenly said we had reached in 
the *30’s? 

The answer is no! 

Proof of that answer is being developed 
through a McGraw-Hill national survey of 
“Business’ Needs for New Plants and Equip- 


continued on next page 














Prosperity and Capital Expenditures in Peacetime 
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Gross National Product — Billions of Dollars 




















ment” details of which will be given in this edi- 
torial series in coming months. 

We have a bigger nation, more people, to 
serve right here at home. Further we must meet 
human needs which the war created around the 
world. Also, we must sustain a world position 
such as this country never assumed before. 

Here are immediate things crying to be done. 

1. Business still needs billions to expand pro- 
duction because our country and our needs are 
growing rapidly. Example: To meet the demand 
for power, electric utility companies must nearly 
double their present generating capacity in 10 
years. That will cost more than $7.5 billion. To 
fill increasing needs for oil and gasoline, oil 
companies must spend at least as much. 

2. Business still needs billions to get its plants 
up to date and overcome wear and tear. Ex- 
amples: Over half a million of our freight cars, 
a third of the total, are more than a quarter of 
a century old. About two-thirds of the looms in 
the textile industry are more than 20 years old. 
Half of our coke ovens, basic equipment for 
iron and steel production, are more than 20 
years old, and only half as efficient as modern 
ovens. 

3. Business still needs many billions to do 
new things in dramatic new ways. Example: 
Machinery that will cut out 80% of the dirty, 


dangerous work of mining soft coal has been 
perfected. A new automobile engine plant will 
reduce the work that goes into engine-building 
by three-quarters. 

Hundreds of similar things that our scientists 
and engineers have developed could be cited. 
They can be found in every industry. They hold 
immeasurable promise of adding to the abun- 
dance of American living. In fact, there is hardly 
a step along the whole route of industry — from 
roughing out raw materials to delivering finished 
goods — where there are not new and better ways 
of doing things standing ready for general use. 


But the crucial question now is: Where is the 
money coming from to put to work these new 
and better ways of doing things? 


Business has used its own resources so far... 
profits and reserves. The stock market, where 
industry traditionally has raised money from 
people willing to risk their savings, has been 
limping along, giving business no chance to get 
enough money on satisfactory terms. Business 
now must look primarily to its own earnings 
for the money to carry out the improvements 
which are necessary if America is to keep itself 
strong and efficient. The next editorial in this 
series will deal with this new and crucially- 
important role of profits. 


But business can not count on profits alone 
to do the job. Profits are too uncertain. 


From now on finding the money... to put new 
ideas and new equipment to work... to go ahead 
with the expansion and improvement that will 
thwart depression and build industrial strength 

. calls for the support of all Americans 
everywhere. 

This comes right down to you... for at stake 
is your chance for steady work, for better pay, 
for new things like television, and for more of 
the every-day things, like coal and clothing, of 
better quality and at less cost. 

By helping business get new and better tools, 
you will help yourself —and you will help build a 
more sound, more prosperous, better America. 
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When emergencies arise and they + 
can’t bring the job to you... you 
can take NI-ROD* to the job. 


NI-ROD can’t be beat for on-the- 
spot cast iron repairs because it needs no coddling... 
seldom requires preheating or postheating .. . gives 
stable arc on AC or DC... and makes sound, machin- 
able welds. 





Typical example of NI-ROD’s on-the-spot useful- 
ness was the Case of the Irreplaceable Lamp Post. 


A motorist, whose daring exceeded his skill, de- 
molished a lamp post in Forest Hills Gardens, Long 
Island, N. Y. This was no ordinary lamp post. It was 
a work of art in cast and wrought iron, virtually irre- 
placeable, so repaired it had to be. 

Mr. Patrick O’Brien, superintendent of the Forest 
Hills Gardens development, sent a call for help to 
Messrs. Thompson and Shannon of General Weld- 
ing Service, Elmhurst, L. I. They arrived on the 
scene equipped with mobile welding generator and 
NI-ROD. Result? In short order, the precious lamp 
post was back on its feet, practically as good as new. 


Lamp post mayhem is a fairly common occur- 
rence in his bailiwick, reports Mr. O’Brien. But 
thanks to NI-ROD and the skill of General Welding 
Service technicians, the aristocratic lighting fixtures 
are being preserved. 

In addition to its usefulness in all-around cast iron 
maintenance work, NI-ROD gives excellent results 
in repairing close-tolerance castings. NI-ROD mini- 
mizes the danger of warpage, and original dimen- 
sions can be preserved. 

NI-ROD comes in 3/32”, 1/8”, 5/32” and 3/16” 
diameters. Order a five-pound package from your 
distributor—and see for yourself how NI-ROD takes 
the “fight” out of welding cast iron. *Reg. U.S. Pat. Of. 


4, 
F re¢ new welding booklet: “NI-ROD... 


a new. electrode for all cast iron welding.” 





THE INTERNATIONAL NICKEL COMPANY, INC. "““%@* 


67 WALL STREET, NEW YORK 5, N.Y. 

















CONVENTION NOTEBOOK 
(Continued from page 35) 





method for most of these unusual 
applications. 

A very good paper on the econo- 
mies of hard-facing was prepared 
by J. J. Barry and Albert Muller, 
Air Reduction Sales Co. Mr. Barry, 
who read the paper, divided hard- 
facing alloys into four major groups: 

Group I. Impact severe, abrasion 
moderate. Iron-base materials with 
less than 20° alloy. 

Group II. Abrasion severe, impact 
moderate. Iron-base materials with 
more than 20°% alloy. 

Group III. Heat, corrosion, ero- 
sion. Chromium-cobalt-tungsten al- 
loys. 

Group IV. Extreme abrasion. 
Hard particles such as tungsten car- 
bide or various borides or nitrides 
embedded in a low-carbon steel 
matrix. 

Without recourse to some such 
table as this, various follies may be 
committed such as using a chromi- 
um-cobalt-tungsten alloy to hard- 
face a ploughshare. The expensive 
alloy actually gives less abrasion re- 
sistance than the original plain- 
carbon steel. 

The eonvention’s only paper on 
flame-hardening was given by J. R. 
Burg, The Baldwin Locomotive 
Works, who told what types of lo- 
comotive equipment lend themselves 
to this process. 


ResistaNce WELDING 


The prize-winning papers in the 
RWMaA contest made up most of the 
program for the two sessions on re- 
sistance welding. Characteristics of 
the three-phase dry-disk _ rectifier 
welder were enumerated in the in- 
teresting and important paper by 
C. E. Smith and R. H. Blair, of The 
Taylor-Winfield Corp. This gadget 
is something worth keeping in 
mind. The rectifier stack consists of 
a group of heavy copper plates, like 
sections of bus bars, assembled to- 
gether on bolts with disks of mag 
nesium and disks of copper-sulphide- 
coated copper inserted between the 
plates. This combination has the 
characteristic of permitting current 
to flow in only one direction, and 
thus three-phase a-c is converted to 
d-c for welding. 

The copper 


sulphide _ rectifier 


possesses a negative resistance char- 
acteristic, which means that as 
amperes increase the internal re- 
sistance or impedance of the power 
pack goes down. This produces a 
welding machine with very desirable 
self-regulating characteristics. As the 
work resistance becomes lower in 
value, the current increases accord- 
ingly so that weld heat is not dimin- 
ished. 

The prize-winning paper by Ray- 
mond C., Jones, also of Taylor-Win- 
field, described a laboratory investi- 
gation made to determine the effect 
of welding variables, notably pres- 
sure, time and current, upon the 
strength and appearance of welds of 
cross wires. The experiments were 
restricted to single welds in wires of 
equal diameter, ranging in size 
from 14 to % in. Both cold-drawn 
and hot-drawn low-carbon - steel 
wires were investigated. Each wire 
diameter was studied under three 
conditions of set-down: 15, 30 and 
50°%. Percentage of set-down was 
defined arbitrarily as the percentage 
of one wire diameter lost during the 
weld. 

Messrs. R. M. Curran, P. Patriarca 
and W. F. Hess, all of Rensselaer 
Polytechnic Institute, contributed a 
triply-authored paper on the impor- 
tance of temperature measurements 
in the establishment of optimum 
flash-welding conditions. This paper 
was read by Patriarca with discus- 
sion by Hess. The gist of it is that 
temperature measurements made 
during the flash welding of alumi- 
num alloys indicate a correlation be- 
tween the temperature distribution 
and process variables such that tem- 
perature distributions may be pre- 
dicted mathematically from the 
welding conditions and thermal 
properties of the material. Converse- 
ly, welding conditions to produce a 
desired temperature distribution may 
be determined. 

Professor A. R. Hard, State Col- 
lege of Washington, came all the 
way from his far-western state to 
present a paper on spot-weld shunt- 
ing in 24ST Alclad. Shunting oc- 
curs only after a spot or so has been 
made; its effect is to permit a part 
of the current to run back to the 
previously made spot so that the 
second spot will be weaker than it 
should be. In his preliminary in- 
vestigation, Hard attempted to com- 
pensate for shunting in single-row 
joints by using increased energy 


levels and found that this had 

beneficial effect. Weld spacings of 
%,%, %, land 11% in. were studied. 
using 2 manually operated indexing 
table to control the spacing. Wire 
buffed and chemically cleaned stock 
were also compared; wire buffing 
gives the greater surface resistance. 

The first-prize paper of Frank G. 
Harkins, Solar Aircraft Co., dis 
cussed the development of spot 
welding schedules for nickel and 
nickel alloys. Experiments in weld 
ing nickel and nickel-alloy foils of 
0.002-in. thickness were described, 
and schedules were developed for 
welding dissimilar metal thicknesses 
such as 0.002 to 0.040 in. Mr. Harkins 
submitted tentative schedules for 
adoption by the Resistance Welding 
Committee. 

Other resistance-welding _ papers 
described a study of the thermal re 
sistance of a butt joint between two 
mild-steel cylinders 0.746 in. in diam 
eter (W. B. Kouwenhoven, dean, 
school of engineering, and J. H 
Potter, assistant professor of m¢ 
chanical engineering, The Johns 
Hopkins University) and a series ot 
tests made with projection welders 
(Wendell F. Hess, Wylie J. Childs 
and R. F. Underhill, Jr., of Rens 


selaer Polytechnic Institute). 
Cuttinc Sessions 


Five papers were presented at the 
two afternoon sessions on flame-cut 
ting. One of these, by H. G. Hughey 
and R. B. Steele, Air Reduction 
Sales Co., described a new machin« 
that will follow irregular surfaces, 
operate at high speeds and remain 
unaffected by high temperatures 
This is accomplished by means of 
a flame which “feels” the work sur 
face, so to speak. Any rise or fall of 
the surface is detected by the flam 
feeler, which promptly Gispatches 
a message to an electronic control 
system that accurately positions th: 
torch. Once the cutting tip clearance 
is adjusted for the initial or zer 
condition, the traverse of the torch 
across the surface is maintained 
automatically in correct height re 
lationship to the work. 

A paper on the stability of oxya 
cetylene flames was given by Lewis 
D. Conta, Air Reduction Researc! 
Laboratories. Mr. Conta’s paper was 
a lengthy, somewhat technical re 
view of the combustion of oxyacety 
lene mixtures, covering such topics 
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s lame propagation, transformation 
elocity, detonation waves, backfire, 
lowaway, flashback, etc. 
The widespread application of the 
ywder-cutting process for stainless 
eels has aroused interest regarding 
the effects of this process on the cor 
rosion resistance of the steels. A pa 


per by C. R. Bishop and L. E. Stark, 
Union Carbide and Carbon Re 
search Laboratories, Inc., described 


the results of tests performed to 
compare the effects of powder cut 
ting on a variety of unstabilized and 
types of stainless steels. 
It was found that the severity of the 
heat-affected zone in unstabilized 
stainless welded by the manual arc 


stabilized 


or submerged-melt methods was not 
increased by beveling the edges by 
powder cutting prior to welding. 
Furthermore, heat effects could be 
minimized by means of 
quenching applied simultaneous!) 
with the cutting. 

George J. Strate, Air Reduction 
Research Laboratories, told about an 


water 


inexpensive oxyacetylene machine 
designed to cut I-beams or H-bearns 
of from 10 to 36 in. on a steel-mill 
roll line. This structural I-beam cut 
off machine unit 
which mounts The 
I-beam is presented to the machine 
riding on the bottom flange. Two 
torches, mounted top and bottom, 


move horizontally to cut the top and 


is a ram-type 


three torches. 


bottom flanges perpendicular to the 
longitudinal axis of the beam. The 
third torch moves vertically from top 
to bottom and cuts the web section. 
All cuts match in the same plane to 
produce a continuously smooth cut 
surface. 

Other types of specialized steel 
mill cutting machines and controls 
to handle hot materials on or off 
the roll line were discussed by et 
Helmkamp and A. H. Yoch, both 

Air Reduction Sales Co. 


Brazinc, METALLIZING 


A. M. Setapen and’ W. D. War 
ren, respectively manager, engineer 
ing division, and metallurgist of 
Handy & Harman, presented data 

1a method of treatment which pe: 
mits beryllium copper to be brazed 
with silver alloys flowing in the 
1,145-1,200 F range with subsequent 
development of full hardness. Hith 
rto, the brazing of beryllium-copper 
alloys with low-temperature silver 
brazing alloys has not been exten- 
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onty BRONZE 


OFFERS ALL OF THESE 


cage 


CAN BE APPLIED TO A WIDE RANGE OF MATERIALS 
Mild Steel Cast Steel 


High and Low Carbon Steel 
Wrought Iron Grey Iron 
Brass Bronze 
Malleable Iron Castings 


Chrome and Nickel Cast Irons and many others 


Copper 


EASILY AND QUICKLY APPLIED 


Uniform and Easy Tinning 

Pre-heating or post-heating for stress relief are not necessary 
Low melting point 

Pre-cleaning can be eliminated with certain types of rods 
Bronze welds are easily machined 


BRONZE WELDS ARE DEPENDABLE IN SERVICE 


Superior bonding properties 
High strength 

Excellent wear resistance 
Corrosion resistant 


to reasonably hot or cold pressures) 


TITAN Bronze Welding Rods are supplied in several ’ 
types to meet every requirement for oxy-acetylene a 
welding. All are carefully deoxidized to assure duc- 

tile, high-strength, non-porous welds. Write for com- 

plete information. 


ROD MILL DEPOTS 


BELLEFONTE - INDIANAPOLIS 
OFFICES AND AGENCIES 


NEW YORK - CHICAGO - SAN FRANCISCO 











LOS ANGELES - DETROIT - CLEVELAND 
CINCINNATI - ST. LOUIS - MINNEAPOLIS 
MANUFACTURING CO. jorep0 - DENVER - SALT LAKE CITY 
grat orrices ANO PLANTS ATLANTA NEW ORLEANS 
Gtn . . - . 


EFONTE. PA 


BELL EXPORT OFFICE: 70 PINE ST., NEW YORK S, W. Y. 













Bross and Bronze Rod Forgings Die Castings 


i 
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10, 40 and 60 Cu. Ft. 
P\e aes si: 


CYLINDERS 


NOW AVAILABLE 
for Early Delivery 















New low Prices 


Faster Pumping 
Lighter Weights 


These cre plus features of the 
new C G Cylinders with the 
CGC improved porous mono- 
lithic filler. Completely tested 
and approved by the U. S. 
Bureau of Explosives . . . these 
new Acetylene Cylinders con- 
form in every detail to ICC 
specification EIGHT! 


All large sizes...100, 150,250 
and 300 minimum Cu. Ft. ca- 
pacities...are also available, 
and hold maximum gas ca- 
pacities at normal pumping 
pressures. 







60 cu. ft. 



















.> New, EASIER TO GRIP OCTAGON CAP 


The exclusive CGC Octagon Cap 
is now available for separate order. 
50% thicker dome, 25% lighter 
weight, smooth finish and extra large 
shipping tag holes are popular 
features. 







’ 
B 





COMPRESSED GAS CYLINDERS, Inc. 


2909_East 54th 





Street, Los Ange! 





Vernon Brartch 


P.O. Box 222 
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sive, due principally 


that a reasonably high y 
hardness could not be attait 
The published —recommer 
silver-brazing procedur 
brazing and solution treatm 
joining beryllium-copper parts 
an alloy that flows at 1.435 F.M 
Setapen and Warren tend 
torch brazing can be p 
with silver allovs flowin n 


1,145-1,200 F 


_ ] | 
range, and the bra 


assemblies subsequently age 
hardness. With suitable refine: 
of the heating and cooling cycle, { 


nace brazing can also be perforn 
without serious adverse effect 
hardenability. 

Novel m: 
tion applications of metallizing v 
described by Knowles B. Smith, y 


maintenance and pro 


7 
general 


president and 
Dix Engineering Co., 


manager 


—— 


clude the spraying of a conti 
thickness Ot copper on irDo!l 
sistors and the applic ation OT §s{ 


metal to glass, ceramics, WO 
plastics, cloth, paper and othe: 


terials not usually consider 


metallic coatings. W 
regard to cloth 
Smith declared that the mech 
adherence of the 


controlled by the 


bases for 


and paper 


sprayed met 


surtace textur 


highly glazed paper or a 
woven and sized cloth w 
offer a good bond. 

Two papers on automatic 
ing were presented at one 
final Friday morning _ ses 
Howard L. Miller, Republi » 
Corp., described autematic 


merged-arc welding of 1-in. 
steel plates, and — ( Pe 
Cecil C. Peck Co.., 


tion tooling ror aut 


lisc usse d pl 


omatic wel 


SHIPS AND RAILROADS 


The three sessions on ship 


cluded a 
design and an all-day 


session 


morning 


symposiut 


ship structure research. The oj 
remarks at the latter event 
made by Rear Admiral Ellis R 
Hill, U. S. €. G., chairman 


Ship Structure Committee. A 
Reed-Hill 
safe shipbuilding 
hopes for research that wou 
achieve this 
uting to the symposium wer 

Kier, F. C. Wagner and M. 
samer, The Pennsylvania Sta 

lege; W. H. Brucknet nd N 


Lit 


suggested new g 


and exp! 


end. Authors 


December, 



























Newmark, University of Illinois: 
_E. Sims and H. M. Banta. Battelle 
Memorial Institute; A. Boodberg 
id Earl R. Parker, University of 
litornia; Noah A. Kahn and Emi 
Imbembo, New York Naval 
Shipyard. Their papers covered such 
ghly technical subjects as fracture 
\aracteristics of ship plate, axial ten- | 
on impact tests, development of | 
veldable high-strength steels, et 
cts of geometry and welding 
he transition temperatures of high 
yield strength structural steels, etc. 
The ship design session was less 
technical and dealt with more im 
nediately practical problems. Papers 
were presented by Milton Forinan, 
Battelle Memorial Institute, o 


atch corner tests and factors affec 
ting the notch toughness of steel; by 

M. MacCutcheon, David Taylor 
Model Basin, U. S. N., on riveted 
vs. welded structure; by L. F. Bled 








soe, Newport News Shipbuilding & 
Drydock Co., on the repair of weld 
d ships; and by T. W. Greene, 
lhe Linde Alt Products Co., upon 
the evaluation of the effects of resid 
ual stresses. 


Six papers on railroad welding 







were presented at two sessions. Two 
apers were devoted to Diesel loc 
motives: one on its production by 
H. S. Swan, American Locomotive 











Co., and the other on Diesel loco 
motive maintenance welding by 
R. L. Rex, Air Reduction Sales Co. | 
Mr. Rex showed an array of intet 
esting slides of damaged Diesels re 
paired by a variety of welding meth 
ods and techniques. As proof of 
what welding is able to accomplish, 






he pointed to the brazing of three 
cast-iron engine bases that saved the 
railroad about $15,000. Some cther 
















urrent welding practices are the re 
building of Diesel bodies, and the 
reclamation of aluminum pistons, 
ngine valves, cast-iron cylindet 
veads and bearings. 

An equally good paper by J. 
Michne, New York Central System, 
liscussed general welding practices 
n locomotive and car shops. Most of 
the material presented was based on 
the author’s own experience. Sub 


ects considered were types ol equip 









nent in general use, supervisory pet 
connel, training system for operators, AL UTS a ee 


ip ; alification test roc , 

pproved qualificatio p Refiners and Manufacturers 
lure, setting up of correct welding PRECIOUS 

; ’ METALS 


opens agg control and SINCE 23] NEW JERSEY R R AVENUE 
ing spection. 187 NEWARK 5. Ny 


Submerged-arc welding of freight 
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INDEPENDENT 


Gas 
Producing 


PLANTS 


Expansion Engine Type 
—Medium Pressure 


OXYGEN 
& 
NITROGEN 


Producing Plants 


Built in standard sizes as listed below in single and double 
rectification units. Streamlined panel provides quick visibility of 
all gauges. Compact design—requires minimum of floor space. 


SIZES IN METERS AND CUBIC FEET 


15 Meters or 530 cubic feet 75 Meters or 2650 cubic feet 
30 Meters or 1060 cubic feet 100 Meters or 3530 cubic feet 
40 Meters or 1412 cubic feet 150 Meters or 5300 cubic feet 
55 Meters or 1940 cubic feet 200 Meters or 7060 cubic feet 

Larger sizes also available 


LOW PRESSURE 
ACETYLENE GAS 
PRODUCING PLANTS 


This 600-Ib. Acetylene generating 
Plant is one of the safest plants manu- 
factured. Automatic controls minimize 
the operating personnel. Capacity 
2700 cu. ft. per hour. Generator only 
is illustrated. Affiliate units are de- 
signed to insure maximum production at 
minimum costs. Complete details of con- 
struction and plant layout on request. 





/) 
We Invite |NDEPENDENT ENGINEERING COMPANY. Inc. 
YOUR Ofpomufectirare off pase 


i), 


CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE * OXYGEN - HYDROGEN - NITROGEN 


CONSULTING - + RESEARCH 


Inquiries 2% S 
q “Sign 


——— s OFMLONLLLINOLS 
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cars was covered by E. A. Wa 
of American Car & Foundry G 
and the submerged-melt and in 
gas-shielded welding of railroad « 
by C. R. Strutz, The Oxweld Ra 
road Service Co. The Strutz 
welding has been used for some 

in the fabrication of car tanks. 


pointed out that submerged-m¢ 


underframes and sid panels.- It 
plications have been greatly 
tended by the development of 
more flexible semiautomatic weld 
head. 

The inert-gas process is used 


| tensively in the fabrication of cor 


rosion-resistant car tanks of 2S ar 
3S aluminum. Also fabricated 
condenser tanks of coach air-c 


ditioning units, made of stainles 
steel or Everdur. Another broad fiel 
| of application is found in the varion 

furnishings of passenger cars sucl 


as stainless-steel smokers’ stands 
The final railroad paper, b 
Howard L. Miller, Republic ote 
Corp., was devoted to the welding 
of locomotive fireboxes, with spx 
emphasis upon the welding of s 
sheets of creep-resistant [8°% chr 


steel (AISI specification No. 
PressuRE VESSELS AND PIPIN 


Storage tanks, pressure vessels 
piping were lumped together in 
session, at which four papers 
presented. Fred L. Plummer, Hai 
mond Iron Works, discussed fel 
erected aluminum tanks: for 


storage of chemicals, crude oils, et 
Since the coefficient of expansit 
aluminum is nearly twice that 
steel, distortion difficulties would 
encountered if the tanks were 
structed by the methods used 
steel such as flame cutting membD 


to finished dimensions. Aluminut 
does not lend itself to the produ 
tion of long, slender compressi 
loaded members, and it cannot 
used in vessels to be subjected 
temperatures of over 400 F. In ca 
of fires, the aluminum shell may 


expected to melt above the level 
the liquid contained in the tank 
fortunately not below that. 

An interesting variety described 
Mr. Plummer is a combined alun 
num-and-steel tank for the storag 


of crude oils having high sulph 


content. The roofs and root su} 
| ports of steel tanks used to st 


| such crudes corrode very rapidly s 
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that there is an economic advantage 
in having the roof, roof supports 


ind possibly the top shell ring of 
luminum while the lower portion 0 ee OW Of e ers 0 e cro a § 


remains of steel. In such a tank, it 


s necessary to use rubber gaskets or 


gal 


a 


similar precautions to prevent 
vanic action at the contact surfaces 
vetween steel and aluminum. Pro 
vision must also be made during 
rection for the different coefficients 
rf expansion, 

Sampling of welds in tanks and 
pressure vessels for quality control 
was handled in a paper by R. B. 
Lincoln, Pittsburgh Testing Lab 
ratory. The sampling method can 
» used where radiographic equip 
ment is not available or where it 
vould be difficult to get to the other 


side of the wall to place the film. If 


the sample is small enough, this can 
be considered as a non-destructive 
test since only a minor portion of the 


joint is affected. Two types of equip 





ment are available: a machine tool 
having a saw with spherical curva 
ture that removes a_ boat-shaped 


MORE 
specimen and the familiar trepan PRODUCTION 


ning OI hole Saw a tubular Saw 


with teeth on its edge. It is generally AND 
necessary to grind the samples be 


fore etching. Too much etching BETTE 

should be avoided as it tends to R 
Fither good or bad work will re 

quire a minimum of sampling. In WITH 


borderline cases more samples must 


be taken in order to determine the Model APR Power Roll, Model AIR Idler Roll 
icceptance or rejection of the vessel Y/ 
as a whole. TURNING ROLLS 


The piping end of this session was 


given to John H. Zink, Heat & 


make the defect appear bigger than 
t actually is. 


Welders can make all welds ‘“‘down hand”’ with heavier electrodes when 


Power Corp., Baltimore. Mr. Zink’s Ransome Turning Rolls bring the work into convenient working position for 
business is heating, piping and air increased production and neater, better welds. 

is : ° ’ he , » » ty ide sree m . r ¢ a 
conditioning, and he is a strong be he improved Ransome line includes three models, with standard capaci 


ties from 3 to 45 tons, up to 14 feet in diameter, stationary or self-propelled. 
(Rolls for heavier or larger work also available 

Ransome features for trouble-free operation: unobstructed loading 
diameter. Development of a multi from either end, due to lowered drive mechanism e easy rotation under 
ple-pass technique for gas welding heavy load, due to anti-friction self-aligning bearings (Models B, C) e 
strength where most needed—exclusive combination bronze and steel. 
reinforced worm wheel e quick adjustment for varying diameters e 
adjustable variable speed rotation. 


liever in the oxyacetylene process fot 


welding all piping up to 2 in. in 


is badly needed, he thinks, to enable 
oxvacetvlene welds to be made in 


; ‘ : 
larger pipe sizes. Such a technique Send coupon for bulletin. 
would “bring a good competitor (gas 


welding) back to respectable stand  salicelicnstionstiensiendintomtionstions | 
ng.” Pipe welding is still largely INDUSTRIAL DIVISION | Rencome Machinery Company j 
manual operation and dependent Pe Dunellen, N. J. 
upon the skill of the operator. Weld os -s mor ty eae 228-1 on Ransome 
ng, however, is the preferred meth ° nous | 
id in most high pressure piping and MACHINERY 50% * WELDING | Name | 
| n about 75°% of the low-pressure COMPANY ii, POsmowens | Denese | 
piping. DUNELLEN, NEW JERSEY “Psp, <> ‘ea | 
The final paper in this very good + A SUBSIDIARY OF ten, on ver | 
session was prepared by a quartet WORTHINGTON PUMP AND MACHINERY CORPORATION en 
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vRFORMANCE 


“FLUXINE” Fluxes are the result of over 
fifty years of scientific research into the metal-joining 
field. There are 89 FLUXINE Fluxes .. . one for every 
welding, silver soldering, brazing, and soft soldering 
operation . . . each with its own properties, designed 
for a particular metal-joining operation. All have 
been perfected not only for highest efficiency, speed, 
and long life, but for economy and safety as well. 
FLUXINE Fluxes produce no injurious fumes to irritate 
eyes or nose of the operator. 





Write on your company letterhead for a generous 
sample stating which FLUXINE Flux you desire. 


KREMBS & COMPANY 
(Est. 1875) 
Dept. G, 669 W. Ohio St., Chicago 10, Ill, 






















No. 4 FLUXINE, 
for welding 
rods 

No. 7 FLUXINE for welding all 
types of dluminum 

No. 18C FLUXINE for gas and 
atomic hydrogen welding of 
stainless and inconel 

No. 41 FLUXINE used with high- 
melting silver solders on copper 
and its alloys and on steel 

No. 42 FLUXINE used with West- 


eehome Phos-Copper rods and 


in powder form, 
iron with bronze 


“cst 


steels 


low-melting silver solders on 

coppe r illoys 

No, 43 — non-glarin 
use when low-meltinc aif 

ver sold are specified. No in- 

jurious fumes. Goes further than 

most tluxes 





Guu xIn 


TRADE MARK REGISTERED U. S. PAT. OFF. 























In Cast Iron. . 


EASIER FASTER 


cast-iron repair work. Cuts labor, 


welders’ success scores on tough jobs. 
Ni-Rod 


St. Leuls 10, 4565 MeRee Ave. 
Kansas City 2, 227 Werby Bidg., 


SEND FOR FREE 


i i i i i i i i i i i i i i i i i i i i nln 





Talk about sound, strong, 
Here's a way to get ‘em . but fast . 
Use Ni-Rod® electrodes” 

Ni-Rod’s easy-to-contrel arc speeds 


time, 


High Strength 


Machinable Welds 


machinable welds in cast iron. 


every time. 
up all kinds of 
and costs. Raises 


color 


Works 


close 
on 


"Reg. U. S. Pat. Off 


1916 N. Meridian St 


gives you thorough fusion 
match smooth bead that sheds slag. 
a UC. of A.C, 
Stocked in 3/32”, 1/8”, 
5/32” and 3/16” sizes. Order a 5-lb. package today. 
STEEL SALES CORPORATION 
Warehouses Branch Offices 
pekenge 23, 3348 S. Pulaski Road Indianapolis 2, 
Detroit 10, SIS! Wessen Ave. 


renee 4, 647 W. Wee St. 
Minneapolis 15, 529 8. 
39th & 


INSTRUCTION BOOKLET 


A A Bn Me MM nM A Ml A ln i Al, Alin, Al, i, Ali, li, li, i, li li, li, li, li lin, ll, l,l, li, i, i. i, i. J. ts J 


Main Sts. 


; 
: 
. CHEAPER 
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of authors: C. J. Osborn, Miss A 
Scotchbrook, R. D. Stout 


and B. 


Johnston, all of Lehigh Universit 


This was a preliminary report o1 
extensive 
compare 
relative tendency t 


investigation designed 





various steels as to tl 


ward britt] 
low 


havior at temperature. 





STRUCTURAL AND MAINTENANCI 


The structural includ 


four papers: one on welded bri 


session 


by LaMotte Grover, Air Reduct 
Sales Co.; one on the fabrication 
structural steel sections by 


merged-melt welding by J. M. 7 


pett, The Linde Air Products ( 
one on flexible beam and 
connections in a large vy 
structure by Harry Greaves, 7 
Atlantic Refining Co., and on 
the plastic behavior of wide 
beams by W. W. Luxion and B 


Johnston, Fritz Engineering Lab 
Lehigh University. The | 
Motte Grover paper revealed that t 
ol 


tory, 


welding in bridge consti 


use 


T 


tion has been ante’ to truss spa 


| 












( 


as long as 438 ft in an Australi 
structure, while welded continuo 
girder bridges have been built 
Canada involving span lengths 
180 ft and the use of girder s 


tions as deep as 12 ft, the latter be 
composed of single thicknesses 


flange material as great as 
| 


welded to ®-in. webs. Several 


highway departments in the Unit 


States have welded girder 


bridg 


either under construction or recent 


completed. 


Maintenance welding was repr 
sented by a steel mill (L. P. El 
Bethlehem Steel Co.), by a chem 


plant (Elvin M. Ratcliff, Et 
Corp.) and by a paper mill (Jamis 


Moore, Union Bag & Paper Corp 


Mechanized __ welding 
such as the submerged-melt pro 
are important the 
techniques and materials for « 

bating abrasion and corrosion to t 
chemical plant. The 


paper bag plant has found that 


oper i101 


to steel m 


Savannah, ¢ 


increased and improves 


ting and welding has contribut 
materially to lower mainten 
costs. 
Farm MaAcHINery 
Once again Ernest J]. Koop, 


Koop Blacksmith & Welding Sho 


use of Cl 
' 
| 


came all the wav from Bakersfiel 





1945 








Calif., to present his views. Mr. | 


Koop’s specialty is the building of 
farm machinery, and he is a man of 
many practical ideas. Parts of farm 
machines are still in the horse-drawn 
era, he contends, with machine 
frames, sprocket drive shafts and 
axles drilled and punched so full 
of holes that half of their original 
strength has been sacrificed. A 
change to proper welded design 
would appear to be in order. 

Stee! makers can help by supply- 
ing certain adaptable shapes such 
as T-bars, raised-flange T-bars and 
wide-flange channels. These can be 
made into cutters, clevis bolts and 
clamps, long beams ahd frames, 
Wide-flange beams are very appli- 
cable to certain farm machinery 
that is now being made partially of 
wood. 

A paper by G. J. Green and D. H. 
Marlin, Dravo Corp., on the fabrica 
tion of 277-cu-ft shipping containers 
from 14, 16 and 18 gauge mild-steel 
sheets, revealed the surprising fact 
that spot welds could be and were 
made through dry paint and sealing 
compounds. Strength was naturally 
lower than welds made on clean steel 
but was still above AWS specifi 
cations. 

Ceramic and composite back-ups 
for grooved weld joints were dis 
cussed by Chester R. Austin and 
P. J. Rieppel, Battelle Memorial In- 
stitute. 

The best back-up proved to be a 
copper bar washed with a coating 
composed of wollastonite (calcium 
silicate), clay and water in the re 
spective relative weights of 56.8°/, 
3.4°% and 39.8°%. Granular ceramics, 
tamped into the bottom groove to a 
point just below the lands of the 
weldment, were not so satisfactory 
since the material would melt into 
the electrode slag and perhaps add 
to the difficulty of chipping. Tests 
were also made on commercial re 
fractories. (brick), refractory ce 
ments, ramming mixes, refractory 
ceramic materials and miscellaneous 
foundry materials, used in a loose 
state or as bars. None of these mate 
tials gave satisfactory results. 

Lack of space, unfortunately, pre 
vents mention of the papers pre 
sented at the sessions on high alloys 
non-ferrous, weldabilitv, arcs and 
electrodes. A great deal of gor rd re 
search work was done. 

It was, in every Way, a truly excel 
lent convention. 
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for 
OXYGEN 
ACETYLENE 
HYDROGEN 
NITROGEN 
and other high 
pressure gases 


Write for 24 page 
catalog giving 
complete specifications. 
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MANIFOLDS 
Rugged construction and precision control 
equipment give RegO ame long life, safe 
performance and low maintenance. 

Continuous Operation . . . Shut-off valve at 
each cylinder station permits removal of any 
cylinder without shuting down entire side of 


manifold. Master valves control each bank of 
cylinders. 


Unit Construction ... Header consists of steel 
I-beam, extra heavy brass pipe and fittings, 
cylinder station and master shut-off valves... 
with all permanent connections silver brazed. 

Precision Regulation . . . Uniform delivery 


pressure is assured by dual large capacity two- 
stage RegOlators. 























BODY REPAIR is faster and easier with 
new adjustable rack for straightening, 
filing, soldering and welding operations 


Welding Rack 


PECIALLY built for automobile body re 
flexible rack manu 
factured by Brackuawk Mec. Co., 5325 
West Rogers St., Milwaukee 1, has four 


vertically adjustable arms to hold fenders, 


pair work, a new 


doors, radiators, etc. at proper height for 
welding. Horizontal arms are also ad 
justable and rotate over full 360 deg. A 
pliers is chained to the rack for conven 
rence 

rack is constructed of 
U-channels and strongly braced. L-shaped 
brackets are fabric-covered to protect 
painted surfaces, and swing in 180-deg 
arcs. Rack 59% in. long by 
28% in. wide. Low height is 30%4 in.; 
vertical arms elevate height by 11 in. 


Frame of the 


measures 


COMBINATION blast and spray gun 
cleans welds, prepares surfaces for tinning 


Blast Gun 


ee 


gun has been developed for pro 
duction, cleaning and finishing in the 
metal-working field. Welds are said to be 
cleaned in surface 
suitable for leading’ and finishing. Fine 
bonding surfaces for tinning may also 
be produced. 


sand blaster and spray 


seconds, leaving a 


80 


Two attachments are supplied: an 


“abrading” case-hardened nozzle and a 
“solvent” nozzle for use with oil or chemi 
The nozzle incorporates 
a safety up that drops off when barrel 
shield 
and retain the bulk of ricocheting abrasive 


cals, abrading 


needs replacement and a to stop 
particles. Gun is equipped with a three 
pint container which locks with a quarter 
turn. ENGINEERED Propucts, 1224 
Speer Blvd., Denver, Colo. 


INc., 


SAW BLADES up to 2 in. wide welded 
with new small flash-welder. With inserts 
will join wire, drill rod, bars, etc. 


Flash Welder 


pprcovcries flash welder Model DBW-5 


will join band saw blades up to 2 in. 


in width. Built by the DoAtt Co., 254 
North Laurel Ave., Des Plaines, Ill., this 
unit may be equipped with special in- 
serts that will also enable it to join wire, 
drill rod, bars, flat stock, etc., up to x, 
in. in diameter. Hence it can be used to 
salvage broken tools, weld extensions on 
drills, reamers, etc., or to join coils or 
rings. 

A positive stop on the movable jaw 
prevents the jaws from making contact, 
which would result in a burned-out trans 
former. Positioning controls are in front 
for accessibility. Servicing of all switches 
is possible with removal of one panel. 

The DBW-5 is equipped with a grind 
ing unit for preparing material to be 
welded and to grind off flash after weld- 
ing. A saw thickness gauge is included. 
The welder will perform etching opera- 
tions when an etching pencil is connected 
to the welding jaw. 

A lighter duty Model DBW-1 is also 
available for welding saw blades up to 
¥g in. in width. 
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ONE DIAL control panel is featured on 
new line of d-c welders. Series of outlets 
is provided for different diam electrodes 


Arc Welders 

THERMIT Corp., 120 Broad 
way, New York City 5, is bringing 

out a new group of a-c and al 

welders. Major design feature of the d 

models is 


ETAL & 


a one-dial control panel that 
each marked 
for an electrode of a different diameter 
Operator into proper outlet for 
electrode he wants to use, 


carries a series of outlets, 
plugs 
then dials for 
required minor adjustment in current 
The a-c units are featured by built 
power factor corrector; 
control: fan forced 
open-circuit voltage; plug-in of electro 
leads by tapered connector 
former-type welders are available in 
pacities of 150 to 500 amp. 
Motor-driven d-c 
capacities of 150 to 400 amp, in comy 
3,600-rpm 
1,750-rpm type. Engine-driven 
capacities from 200 to 400 amps 


in 
} 
Stepiess current 


ventilation; moder 


These trans 


units are available 


model and in conventiona 
units ha 


We 


24 SURFACES depicted on new roughness 
scales for draftsmen, engincers, inspectors 


Surface Roughness Scales 


ppocknr-sas surface roughness compara 
tor for sight and feel comparison with 
various metal finishes is 
Comparator 1s composed ol 
metal rules, 6 in. long and 1'4 in 
One side of each scale is divided into 12 
surfaces, depicting a total of 24. They are 
grouped into ten degrees of roughnes 
Each degree is identified by a 
designating the nominal 
micro-inches. 

Weighing three oz., including leather 
case, the scale will enable engineers and 
draftsmen to visualize, select and sp 
surfaces. Machine operators and inspec 
tors may determine by 
whether surfaces meet designated specifi 
cations. Specta, Propuctrs Division, GEN 
ERAL Evecrric Co., Schenectady 5, N. Y 


now avy ailable 


two small 


wide 


numb« 
roughness in 


sight and fee 
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AIR JET on flux chipper cleans work 
surface. Has lever or push throttle 


Flux Chipper 


MALL weld flux chipper has been put 
on the market by Cuicaco PNEUMATI 
Toot Co., 6 E. 44th St. New York 17 


This general-purpose chipper has severa 


ew features, one of which is a positive 
ir yet to clean off the work 
Smooth throttle action is provided a nev 
ulley-valve design 

Tool is shown peening weld on « 
tractor sprocket. Weight is approximately 
four lb, and length is slightly over 10 in 


Tool is claimed useful for chipping in 


onfined places, such as_ insid 


tanks. Either a lever or push throttle is 
vailable, and equipment includes a cl 
* . , 
Respirator 
pormars NSIVE respirator, announced by 


AMERICAN Opticat Co., Southbridge, 
Mass., is the new R-2900 designed to pro 
tect against light concentrations of nuis 
nce dusts in industrial and agricultural 

cupations. . 

Streamlined design allows unobstructed 
light 
weight, inexpensive and replaceable. Re 
tainer cup 1s light and durable. Face mask 
is molded from high quality rubber. In 
halation and exhalation valves prevent 


front and side vision. Filter is 


lust inhltration while allowing easy 
reathing. 


* * * 


Soldering Flux 


ew soldering flux, in concentrated 
fluid form, is called “Tin-Tite.” It is 
sprayed on to the clean metal untul the 
surface is wet, and both metal surface and 
solder are heated until the solder softens. 
The heated steel tins on contact with the 


melted solder, permiuttng the operator to 


in and fill in one operation. A lasting 
ond is claimed with a feather edge that 
vill not chip nor peel. ReMont Mec. ( 
unbard, Il 
> ,. > 
Soapstones 
iR Reduction Sales Co. has addex 


soapstones, also known as talc cray 
ms, to its line of welding supplies. They 

useful for many purposes in_ the 
.etal-working field, such as marking 
hapes for flame-cutters or lap joints for 
eldors. Stock handlers also employ 
apstones for marking sheet metal before¢ 
torage. Airco will market crayons of %¢ 
y by 5 in. size, packaged one gross 

a carton. AiR RepucTION SALEs 
0 E. 42nd St, New York City. 





NOW. «+ SAVE money | 


on Welding Rods and Electrodes 
by using 


fotattetal a latte! 


“BURDOX 














~—_ft Thriftipaks [] ~ 













































ARC WELDING ELECTRODES 


Steel, cast iron, bronze. 
In sturdy 18” tubes. 


GAS WELDING RODS 
Steel, bronze. 
in sturdy 36” tubes. 


G 


YOU SAVE IN 4 WAYS 


Save lost time hunting for rod—just reach for the package! 

Save losses on bent or damaged rod—Thriftipaks keeps it right! 
Save losses due to mix-ups on rods—Thriftipaks are marked! 

Save welding time—Thriftipaks give you the best rod for the job! 


No matter how few rods you use, chances are that they cost you more than 
you paid for them, if you bought them in bulk! Loose, unused rods end up 
as a total loss because they become bent, damaged or unidentified. Why 
waste rod...why waste time? Get Burdox Thriftipaks...and save the dif- 
ference in time, temper and money on every welding job. Ask for them at 
your distributor's, or write direct for types and sizes. Burdox welding rods 
and electrodes are also available in 50 and 100 Ib. bundles for large users. 


THE BURDETT OXYGEN CO. 


3304 LAKESIDE AVENUE CLEVELAND 14, OHIO 










Make EXTRA SAVINGS by buying 
all your welding needs at ONE SOURCE 


Extra-Flex 
Welding Cable 











Portable 
Cylinder Trucks 


Take advantage of big savings in time and money by 
standardizing on BURDOX products for all your weld- 
ing and cutting needs. Designed by welding men, every 
BURDOX Product offers you the latest improvement 
ond superior quality at prices that mean savings to 
you. At all leading distributors of welding supplies 
THE BURDETT OXYGEN CO. , a 
The BURDOX thts includes 3302 Lakeside Avenue, Cleveland 14, Ohio 


Please send full details on Burdox Thriftipaks:§ 
Welding & Cutting Outfits * Requlators and 


Torches * Cutting Machines* Pressure Gauges Nome —— 4 
* Acetylene Generators + Hose and Hose Con- —_ { 


nections * Cylinder Trucks * Lenses * Goggles * | 
Face-Shields * Cable + Soldering ond Brazing Address = = — ' 
Outfits * Helmets 

City & State 
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CAST ALUMINUM 


WELDING RODS 


OF STANDARD ANALYSIS 





FOUR-WHEELED cylinder truck is said to 
afford easy steering, space for electrodes, etc. 


Cylinder Truck 


PLAIN AND ALLOYED GRAY IRON Beonseenan “wel 


WELDING RODS 
- ELECTRODES - 


developed by Gut 
OF GLEASON StEEL Corp., 
St., Milwaukee 3, Wis. Op 
have to carry any of the loac 
steers. Unit is 21 in 
through narrow aisles 
carries in tandem a 1? 


THE CHICAGO HARDWARE FOUNDRY COMPANY | siclws.tiesc cee ere 
stock of electrodes and a bo rv 


1248 ENGINEERING BUILDING 


NORTH CHICAGO -. 


seme |‘ 





accessories. A fire extinguisher m: 
attached to the vertical standard. Swi 
casters and 10-in. diameter rubber ti 








Wh iI ian IH 


iy ‘lyf 
< w | A 


i ih ve 


| 


¥ 


SHAWINIGAN 


se PRODUCTS 
= CORPORATION 


EMPIRE STATE BUILDING, 
NEW YORK 1. N.Y. 


Gh, Master Hands on Intricate « Jobs use 


LAR oD WJ 


or sels afford easy rolling. Level plat 
is 344 in. above floor. 


ENGINE-DRIVEN d-c welder has 250 
amp capacity with 50°, duty cycle 


Engine-Driven Welder 


N' lightweight engine-driven 
welder has been announced by We 
ING Equipment Drtviston of GEN 
Evectric Co., Schenectady 5. Weig! 
660 Ib for a minimum of 250 amp of 
rent. The new welder may be transpor 
on a pick-up truck. It is powered by 
| Wisconsin VF-4 air-cooled engine couy 
| by a V-belt drive to a G4 Type WI 
3200 generator with 50 duty cycle 
The welder has a _ built-in auxiliar 
power outlet of 110 volts for the ope 
tion of lights and power tools. Over 
| length is 44% in. It can be furnishe 
| mounted on a two-wheeled, pneumati 
tired trailer with a standard 62-in tra 
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\ 


a 


XV AQAA See Se 


\ 


ea 


THE WELDING ENGINEER—December, 194% 








TH) 


—_ meeeee VY BBscRZELNLF Bo, VPS AEN AAR IAS, 











s7 to 


TAYLOR MADE by 
T 


AYLOR-WINFIELD 





SELF-SEALING test plugs for welded 
tanks, vessels. Sizes range from '%4 to 2 in. 


est Plugs 


Ew Test plugs and pressure-line filling 
connectors are equipped with ex 
pull and are self 
aling. Requiring only several seconds to 
nsert or remove, these plugs and con 
ectors are designed to seal plain of 
threaded holes in flanged or fitted open 
ings in tanks or boilers requiring hydro 
static or air testing. 

Manufacturer states that with these 
lugs the testing pressure within the tank 
is utilized to actuate a piston with suf 
ficient force to hold an effective seal 
Stock sizes for % to 2 in. pipe openings 
wre available for standard flanges and ar 
suitable for any pressure up to 500 psi 
MecuHanicaL Propucts Corp., 168 North 
Ogden Ave., Chicago 7 





inding-head rods 





> . * 


Low-Hydrogen Electrode 


ALLED “Hobart No. 90-PL,” a 


hydrogen coated electrode designed for 
welding high carbon, high sulphur and 
ther hard-to-weld steels without under 
ead crac king is now available. Deposited 
weld metal is said to be sound with high 
ductility. Physical properties of this elec 
trode are: tensile strength, 94,000 psi; 
yield point 85,000 psi, and clongation 
in 2 in. is 26 It is available in 42, Ys, 
%, % and \% in. diameters for use with 
d-c welding current only. Hosart Bros 
Co., Hobart Square, Troy, O. 


low 


Repeat Cycle Timer 


A NEW cycle timer employs one radio 

type vacuum tube and obtains its 
timing intervals by the discharge of two 
resistance-capitance combinations in which 
the resistances are independently variable 
over wide ranges. One operating cycle 
initiates the next without any mechanical 
parts or external operation. “Off” and 





“on” cycles are independently variable. 
\ pushbutton permits the timer cycle to 
be synchronized with external equipment 
with which it may be associated. The 
timer is housed in a steel cabinet 6 by 6 
by 6 in. All controls on the front 
panel and consist of an off-on toggle, fuse, 
synchronizing push button, off-and-on 
and long-and-short time controls. The 
off-and-on controls are two rotable dials 
which increase either off or on periods 
vith rotation clockwise. Long-and-short 
time controls switch the ranges of the off 
and-on controls to provide longer inter- 
als. G. C. Witson & Co., 2 N. 
\ve., Chatham, N. J. 


are 


Passa ic 


PRODUCT — Rear wheel housing for a 


new automobile design. 


PROBLEM =To weld housing from 
stamped halves in one-half the time required 
with conventional or standard seam welder. 
Material is 20 ga. cold rolled steel. 


TYPE OF WELDER — Special series 
T-W seam welder with dual, roller anti-fric- 
tion heads and special air operated pivoting 
fixture. 


PROCEDURE —Halves of wheel hous- 
ing are placed in fixture. Following —— 
is fully automatic. One operation of palm 
button sets up this cycle...(1) clamps work; 
(2) moves fixture to welding position; (3) 
brings welding heads down and heat on, as 
fixture starts to rotate. On completion of 
weld, fixture automatically returns to unload- 
ing and loading position and unclamps com- 
pleted assembly. 


COMMENT — This special seam welder 


is designed to fabricate wheel housings of 
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such depth and shape as could not be eco- 
nomically or efficiently deep drawn from one 
piece to like dimensions. 


RESULTS—A production of 150 complete 

wheel housings per hour with an average 

welding time of 15 seconds per assembly. 
Our monthly publication “"Weld-it’’ shows many 


production short cuts by resistance welding. Re- 
quest it using your company letterheed. 


THE TAYLOR-WINFIELD CORPORATION 
WARREN, OHIO, U. S. A. 
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PHOTOLOGUE PUBLISHING CO. 


Leaders in the 
Welding Industry 
are using 
Photologue’s 
complete 
catalog service. 


We have standing cat- 
alog copy on just about 
everything in welding. 
We compile—We index 
—We print—We bind. 
We save you time and 
money on your catalogs. 


Welding Catalog Publishers 


600 West Jackson Blvd. - - - - - - - Chicago 6, Illinois 











EFFICIENT 
ECONOMICAL 
DEPENDABLE 


for 
Welding & Cutting 


SPECIFY 










NATIONAL CARBIDE IN THE RED DRUM 


Write us for information as 
to nearest available stock. 
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National Carbié® 

















NATIONAL CARBIDE CORPORATION 


60 E. 42nd St., New York 17, N. Y. 
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LIGHTWEIGHT hydraulic pipe bend 
has welded frame, bends 22 in. piy 
Pipe Bender 
IGHTWEIGHT, portable hydrauli 
bender has an all-welded 30 in 





frame. Combined weight of the jack 
frame is 83 lb. Removable hydraulic ; 
simplifies the service problem and 
be used for many other purposes. Oj 
jaw construction speeds up producti 
Bender comes equipped with *%4, 1, | 
2 and 2% in. dies. Evectric Corp Co 
Church St., New York 7. 
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LIGHTWEIGHT metal shear claimed t 
cut 18-gauge steel at 15 ft per minute 


Portable Shear 










TANLEY Exectric Toots, New Brit 
Conn., announces the No. 218 “U: 
shear”. A portable tool weighing 4% | 


it is claimed to cut 18-gauge hot-r 













mild steel at a speed up to 15 ft 
minute. 

Blade action “feeds in” the work 
that little effort is required by operat 
who can cut either straight lines 


curves. Ball and roller bearing 
tion, automatic lubrication of | 
from gear housing and convenient s 
operated switch are features. The t 
furnished with rubber-covered three 
cable, wrenches, clearance gauge al 
ply of lubricant. It is buiit for 11 
operation, though other voltages 
supplied. 


const 






plung 































Solderless Terminals 





NEW plug-in-type terminal fot 





wire size provides an easy, 


ient method of installing or replacing 
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nections on leads in electrical equip! 







| These “Shur-Plug” terminals may 

| applied by pneumatic hand tools « 

| a foot or power press. Resulting 
nection is said to have high el 


conductivity and corrosion resistance 
CRAFT-MaRINE Propucts, INc., 165 
4th St., Harrisburg, Pa. 
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’ ALL-WELDED wheels for cylinder trucks 
feature close-fitting bearing surfaces 


Welded Wheels 


. AY WELDED Wheels af simplified design 
for hand trucks and other material 
handling equipment are available for gen 
K eral distribution. These wheels have been 
im idopted as standard equipment on all 
Adams welding cylinder trucks unless 
specifications indicate otherwise. 
Wheels are made in 10, 14 and 18 in. 
diameters to fit standard % or % in. 
ixles. Axle holes are accurately machined 
to size in a special jig which holds the 
entire wheel. ApaMs Mrc. & Suppiy Co., 
1522 N. Indiana St., Los Angeles 33. 





to 
te SS Phote Courtesy of 
The Elwell-Porker Electric Compony 

tail 
i eee ee eee CU SPEER CARBON ELECTRODES 

‘Ih motors on cranes, hoists or speed changers | * *..8 
ollec Reversing Contactor 

pe 


Carbon Arc Welding Fuses 


Compact ac and de reversing con 
k s tactor controls small motors used on | fc C ] P ] 
rator hoists, overhead doors, speed changers, opper s0ULS ermanent y 
5 0 tc. Contactor consists of double magnet | 

tru frames and contact blocks mounted with 
: Paap gil Use Speer carbon electrodes for welding copper 


9 two three-pole armature assemblie 
ung vo three-pole armature assembles. . 

ay i de ee can armature coils to commutator bar neck slots and 
slid [hese devices are suitable for use with | : : 

increase motor life. Carbon arc welds stay firm 
ool | polyphase motors rated not more than 


even when motor overheats—outlast solder connec- 


| hp and with a+ single phase and d-c | tions—speed armature assembly 

motors rated not more than % hp. | i 

Square D Co., INpustria, CoNTROLLER | By using Speer electrodes in your carbon arc weld- 

Diviston, 4041 North Richards St., Mil ing operations you get carbons that have high cur- 

vaukee 12. rent capacity. This characteristic gives you an even, 
+ * * 


steady burning arc at all times with less spluttering 

and spindling waste. Speer carbon electrodes are 

harder by 22%—are made to “‘take" the hard, con- 
sERs of submerged-arc welding can tinuous pounding of automatic welding machines. 

64 now obtain a bare bronze wire in | You get 13% more welds per inch with Speer—they 

satisfactory for overlaying of larg: last 33% longer. 

teel areas for bearing surfaces or to pro 


Submerged-Arc Bronze Wire 





ad Try Speer for all your carbon arc welding opera- 
wear and corrosion resistance. The tions and watch your production and 


wire Is the familiar “Ampco-Trod« D efficiency curves climb . . . Send for a trial 
supplied in coils, in ¥%-in. and %¢-in. | lot today. 


meter sizes. The wrapped coils have S 
DCeCr 


in. inside diameter and are wound 
AI tthand to turn off a vertical reel counter 

CARBON COMPANY 
ST. MARYS, PENNA. 





@® 4521 


brushes - contacts - rheostat discs » packing rings - carbon parts 





N «kwise. Ampco Metat,INnc.,Milwaukee. 
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—Official U. S. Navy Photograph 


JOB FOR WELDING will be provided by the U. S. Navy’s 65,000-ton flush-deck aircraft 
carrier when it is built by the Newport News Shipbuilding and Drydock Co., Newport 
News, Va. This artist’s conception reflects the Navy’s present design plans. Largest 
American naval vessel to be constructed, the carrier will be 1,090 ft. in overall length. 
Waterline beam will be 130 ft. and maximum fixed width 190 ft. Speed will be 33 knots 


Titanium Alloy Purchased 
By National Lead Co. 


Nationat Leap Co. has purchased Titan- 
ium Alloy Mfg. Co. Main offices of the 
company at 111 Broadway, New York 
City, and its plant at Niagara Falls will 
be operated as a division of National Lead 
Co. 

The Niagara Falls plant produces com- 
pounds of zirconium for the ceramics in- 
dustry and titanium alloys for the manu- 
facture of electrode coatings and other 
uses in the metal industries. 


Nickel Tubes Available 
In Double Prewar Sizes 


SeaMcess tubes and pipes of nickel, Monel 
and high-nickel alloys are being pro- 
duced by The International Nickel Co., 
Inc., in diameters up to 9% in. Before 
the war the largest size that could be 
obtained was 5 in. A 4,000-ton extrusion 
press, used for the production of rotating 
shell bands during the war, is now form- 
ing nickel alloy pipes in large diameters 
and lengths up to 12 ft. These shapes 
can be further cold drawn into seamless 
tubing 8 in. in diameter with wall thick- 


nesses up to % in. 


Aluminum Plant Opened 
at Eddystone, Pa. 


Vanavium Corp. or America has opened 
an aluminum alloy plant at Eddystone, 
Pa., under the supervision of Thomas N. 
Peck, director of the corporation’s alum- 
inum division. 

Aluminum forms and shapes will be 
supplied to the industry and to the com- 
pany’s own ferro-alloy plants at Bridge- 
ville, Pa., and Niagara Falls, N. Y. 
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Decision Announced 
On Welding Jurisdiction 


Important decision in one of two juris- 
dictional disputes stemming from weld- 
ing operations has been announced by 
the Joint Board for the Settlement of 
Jurisdictional Disputes in the construction 
industry. The disputes settled involved 
the preheating and stress relieving of 
welds on high-pressure piping. No de- 
cision has yet been announced on the 
other dispute, involving operation of 
gasoline engine-driven arc welders. 

Decision on the preheating and stress 
relieving of welds provides that: (1) In- 
stallation of induction preheating and 
stress-relieving equipment, including the 
wrapping of coils, is the work of mem 
bers of the International Brotherhood of 
Electrical Workers. (2) Installation of 
manufactured resistance coils is the work 
of the Plumbers and Steamfitters Union. 
(3) Operation of preheating and stress- 
relieving equipment and instruments for 
pipe welding is also the work of the 
steamfitters. 

The issue was brought before the joint 
board by Gibbs & Hill, Inc., New York 
contractors, and grew out of a dispute be- 
tween the two unions on a power plant 
being built at San Antonio, Tex. On this 
job, the I.B.E.W. was operating the 
equipment covered in Point 3 and the 
steamfitters were wrapping the coils, 
covered in Point 1. The decision ex- 
changes the work done by the two unions. 

The board machinery was put into ef- 
fect in May, 1948, in an agreement be- 
tween the AFL Building and Construction 
Trades Department and a number of 
contractor associations whose members 
employ building trades crafts. Any con- 
tractor employing AFL building trades 
workers may utilize the plan if he is 
willing to accept the final decision as 
binding. 

Members of joint boards are appointed 


for each dispute from a standing pool of 
AFL and contractor representatives. John 
T. Dunlop, Harvard University professor 
sits as impartial chairman of all board: 
This is the third decision handed dow; 
by the joint board, the first covering in 
stallation of copper pipe and fittings i: 
breweries and the second, steel decking 


* * 


Electric Welding Meeting 
At Detroit Dec. 6, 7, 8 


Exectric welding conference sponsored 
by the American Institute of Electrica! 
Engineers at Detroit's Rackham Mem: 
rial Building on Dec. 6, 7 and 8 wil 
offer a chance to hear papers of wide 
interest in arc and resistance welding. 

Arc welding sessions on Monday, Dec 
6, will cover such topics as “Radio Inter- 
ference Problems in Welding,” and 
“Problems in Argon Arc Welding of 
Thick Aluminum Plate.” Tuesday re 
sistance-welding papers will cover sub- 
jects such as “Recent Advances in Single 
Phase Welding” and “Three Phase Weld 
ers, Metallic Rectifiers.” 

Power application papers on Wednes 
day will discuss, among other items 
“Dummy Loads Applied to Large Indus 
trial Welders to Reduce Voltage Fluctua 
tions”; “User Power Supply Problems’ 


and “Welding Calculations—Effect of 
Conductor Configuration in Overhead 
Lines.” 


A Tuesday evening session on main 
tenance of resistance welding equipment 
will be open to the public without reg 
istration fee. Detroit section of t 
American Welding Society and the I 
dustrial Electrical Engineer’s Society 
Detroit are cooperating with the AIEI 
presenting the conference. 

Sd . * 


Airco Subsidiary 
Changes Name 


Arrco Export Corp. has changed its nan 
to Airco Corp. (International) effective 
as of October 1. Besides handling all ex 
ports of the Air Reduction Co., Inc., su! 
sidiaries, it also offers for distribution. the 
products of U. S. Industrial Chemical 
Inc.; Sharples Chemicals, Inc.; the stau 
less, electrical and special alloy st 
products of Allegheny Ludlum Ste 
Corp. and the CO2 plants produced 
The Girdler Corp. 


A. O. Smith Division 
Does Record Business 


Recorp volume of $16,000,000 was 
tablished by the pressure vessel divisior 
of the A. O. Smith Corp., Milwaukee, 1 
the fiscal year ended July 31. 

Production included solid and mu! 
layer wall vessels ranging from sma 
diameters to large units that could on 
be shipped by barge. Many vessels we 
equipped with corrosion-resistant alk 
steel liners or lined with glass fused 
steel. 

Alterations and improvements are t 
der way in the company’s vessel plants | 
Milwaukee, Houston and Los Angeles. 
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AIR-MINDED welders traveled in one day 
from Appleton, Wis., to Pasadena, Calif. 


24-Hour Welder Delivery 
Wisconsin to California 


Four 700-lb inert-arc welders were given 
4-hour delivery recently from Appleton, 
Wis., to Pasadena, Calif. The customer 
telephoned from California late in the 
afternoon for rush shipment and the four 
welders left the Miller Electric Mfg. Co., 
it 5:30 p.m. by direct truck line to the 
Chicago airport. They left Chicago at 
5:30 a.m. on the following morning via 
American Airlines air freight and wer 
unloaded in Los Angeles at 4:15 p.m. the 
same day. That is rush service with a 
vengeance, 

For better customer service, Mille: 
Electric stresses the use of air freight to 
distant points. 


. * * 


Two New Salesmen Join 
Welding Engineer Staff 


Tuomas H. Barry and C. H. Crarke re 
cently joined the staff of THe WeELpiING 
ENGINEER as western and eastern man- 
agers, respectively. Mr. Clarke’s head- 
quarters are in New York City, and Mr. 
Barry is in the Chicago office. Mr. Clarke 
replaces T. E. 
after 24 years with the magazine. Mr. 
Barry takes over from J. H. Allen who 
pow represents McGraw-Hill publications 
in Dallas, Tex. 

Mr. Barry is a 1941 graduate of 
Marquette University. He was called t 
active duty with the Marines that year 
While fighting with the Ist Marine Divi 
sion on Guadalcanal, New Guinea and 
New Britain, he was twice wounde: 
In January, 1947, he resigned from tl 
Marines with the rank of captain, and 
is mow a major in the reserve. Sinc 
1947 he has been with the sules stafl 
of two McGraw-Hill electrical publica 
tions. He is married and has two chil 
dren. 

Mr. Clarke received a B. A. in 1939 
and an M. B. A. in 1941 fron 
University of Michigan. He was in th 
Army five years as a special agent in the 
security and intelligence division of tl 
War Department. After his Army serv 
ice, he was with an investment banking 
house in New York until he joined 
McGraw-Hill in September, 1947. He is 
married and has one child 


Depew, who has retired 


THE WELDING ENGINEER—December, 





Multi-Pic 


85 







‘ . 
w 


Multi-Pic is the improved weld hammer with 
5 separate pic-pointed tool steel heads 
locked between free floating guide plates. Each 
single stroke of Multi-Pic gives five surface 
cleaning blows. The five picks adjust 

themselves automatically to the varied surface of any 
concave, convex or irregular shaped weld and clean 
quickly, easily, with fewer blows. Pic points are 
hardened, tempered tool steel which lasts indefinitely 


and can be resharpened. 


Repeater Brush whisks away loosened slag, oxides 
and rust in a jiffy. The unique design makes it easy to reach into 
the deepest corners and crevices. The crimped oil hardened 

wire brush is provided with five quick and simple 

adjustments to compensate for wear and lasts five times as 


long as an ordinary brush. 


Mullti-Pic is supplied with double 5-pic pointed ends or with dual 
5-pic and 25-pic pointed ends as illustated with or without the Repeater 


Brush. Extra Brushes—three in a carton. 


ORDER FROM YOUR DEALER TODAY! 


Try Multi-Piec in your own shop—on your own work. You'll welcome the quick, 
cleaner work of this new weld hammer which follows the contour. 
If your dealer cannot supply you, write us for descriptive folder and name of nearest 


supply house. 


Patents Pending. 


| OW 








Welding IS EASIER, MORE PROFITABLE 


with TRINDL 


ARC WELDERS | ¥ | 
MODEL 125A WELDER =~ u 


i 
A Big Money Saver 
For Any 50 


Bader! ini 
SAVES TIME © REDUCES COSTS @ INCREASES PROFITS! 





This exclusive, easy-to-operate TRINDL WELDER is a big saver for any s - « « MODEL 125A 


Is ly built . . . Can easily be carried ri to the job -_ connected to any convenient STRAIN GAUGES (spots on tank) were 
pro y wired 110 volt 50-60 cycle AC supply line... With it you can BUILD OR REPAIR : nesee 3 : 
auto and home appliance, farm implements and tools . . . Fabricate special shop SA aan pb determine -_ — = this 400,000. 
jigs and fixtures out of prime or scrap sheets, bars and tubes and do hundreds of other re gal “Hortonsphere” at East Chicago, Ind 
= ye welding ong ny you need them and as you want them done. MODEL 1 A 
$ heat stages ranging from 20 to 125 amps, handles 1-16" to 5-32" rods . . . Comes trai . 
Complete Ready to Operate—Nothing Else to Buy. Also available for 220 and other voltages S n Gauges Replace 
at slight additional cost. Theoretical Analysis 
TRINDL WELDERS HAVE PAID HANDSOME PROFITS TO THOUSANDS 
OF SATISFIED USERS——TRY ONE YOURSELF AND BE CONVINCED! DETERMINATION of shell stresses ne: 


support of a 48-ft diameter welded s 
cal tank using bonded resistance-wire 
strain gauges has been found to | 


Dependable Trind| Welders, Welding Supplies & Ac- 
cessories are Available to Save You Both... Time 

















and Money ‘ ‘ , “ia ; 
practical substitute for theoretical anal 
Write, wire or phone today This second investigation of stresses 
FOR PARTICULARS AND CATALOGS “Hortonspheres” was conducted by Cl 
Jobbers and Distributor Inquiries Invited. : id ~ . ‘ 
Write for Selected Distributor Plan — Bridge & Iron Co. engine = L. 
TRINDL PRODUCTS LTD., 17 E. 23rd St., AR 128, Chicago 16, Ill. Zick and C. E. ¢ mage n, whose hnding 
were reported to the Society for Exy 





mental Stress batwnllg and will be | 
lished in SESA proceedings, Vol. VI, N 
ay el ee oe! ae Se 
2. 
The tank was built at East Chicag 
Ind., for Cities Service Oil Co., to st ! 


JUST OFF THE PRESS! 400,000 gallons of volatile petrol i 
7 products at a working pressure of 60 psi 


Load transfer from the shell to th 
tubular column support is effected by 


4° about equal shearing stresses acti 
The NEW 4th Edition of along the vertical portion of the inter 
tion of column and shell. It was four 
that the shell in the region of the colur 


tested was compressed vertically wher 
THE Ox y -ACETY LENE the tank was filled with water but 1 


versed to tension when a 60 psi test pre | 


WELDERS HANDBOOK sure was applied. 


New R-W Manufacturer 
Operates in Grand Rapids 


























Revised, enlarged and brought 


Goopricn Wetpinc EourpMentT Corp., 117 





up to date. Now 258 pages. Sheldon Avenue, S. F., Grand Rapids | 
Mich., was recently formed to manufa 
ture resistance-welding equipment. The 
$950 per copy new company is making a line of welding 
transformers; spot, flash, projection, seam 


and butt welders; welding presses and 
dies; welding jigs and fixtures; built | 
eee order welded fabrications 

Officers are: Earl F. Goodrich, presi 
dent; Jerry Greene, vice-president; W. H 


| 

Carrigan, secretary-treasurer; M. W | 

order yours today Skinner, plant manager; Frederick J | 
Randall, chief sales engineer; and H. J 

De Witt, engineer. Mr. Goodrich has had 

THE WELDING ENGINEER 21 years welding experience with General | 


ors C Ic re had 

330 W. 42nd St. New York 18, N. Y. nh flied ordinal ated 

many years’ engineering, designing and 

production experience in both large and 
small firms. 
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THIS LAD'S FIRST 
WELD CAN BE GOOD! 





And—Most any man in your shop can 


make good welds—This Quick, Easy 

Way! 

All-State w-temperature welding al- 
ys have eliminated the hard-to-lear 
nt tT &@ puaad t molt bas 

metal. Whei wothey- cave.up.3 

50 t your s bills d save c 
me materials, preparation, and fir 
h Turn to All-State, the Low 


Temperature bee AMloys ad 


no ke 


Here are some of them: 
Seneral roy Supply Co. 
Mine N 
Industrial Gas oad Weld ing Labs. 
Schenectady, N. Y 
W. FP. Kinsey faaneraten, 


ee eT lif 
Shasta Industrial Supplies 
Reddii 


Sierra Oxygen Co., 
Ran 
Ralph H. Smith, 
Lakeport, N. H 
Walter Smith Battery and 
Welding Service, 


The Smithweld Co. 


Houst 
Solder Seeks Co. 
Bost Mass 


Spokane ee sonia, 
Spokane 
Southern Oxygen Co., 
Washingt 
Southern Cee Co., 
Kinasport ] 
Southern Oxygen Co., 


Philade 


Southern eae Co., 


Bladensburg, Md 
Stuart Oxygen Co., 
S an Fr an > 
Stuart Oxygen Go. 

Oakland, Ca 
Stuart Oxygen Co. 


y 


Stuart Oxygen Co. 


+ 


Sutton- peed Co, 


ndianapol: 
Sutton-Garton 7d 
Ft. Wayne, Ind 

More will be listed in ads to follow. 


ALL-STATE WELDING ALLOYS CO., 


$8 WEST POST ROAD + WHITE PLAINS, W. Y. 
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Inc. 


Titanium Metal 
Now Being Produced 


Pitot unit for producing pure titani 
has been placed in operation at the New 
ort. Del 


. plant’ of the pigments depart 


ment of E Du Pont de Nemours 
Co., Inc. A capacity of 100 Ibs daily has 
hed. Purpose is for commercial 
exploration; small samples will be sent 
without charge to industrial and univers 
itv | ratories 
Titanium is a silver-white metal 

rosion-resistant and has melting point 
of 3,140 F. In strength and corrosion re 


1 


it is comparable to stainless stec 


but weighs about half 


sistan e, 


as much. It is less 


than twice as heavy as aluminum, 
several times as strong in bars of cor 
parable dimensions. 

Titanium is the world’s seventh most 
common metal; it is more than 100 times 
AS pl itiful as copper, zinc or lead. N 
theles ietallic titanium is so new that 
little is known about what it will do 
The indications are, however, that it can 
be used where a high ratio of strength 


ght is needed. 
Large quantities of rutile and ilmenite, 


to wel 


the ores from which titanium comes, have 
long been used for paint pigments and 
electrode coatings. 

* © * 


Fire Underwriters Approve 
Use of Aluminum Ducts 


Nationa. Be 
| 


UNDERWRITERS 
aluminum in ait 
conditioning ducts, warm air heating, air 
cooling and ventilating systems. 
Cadmium or zinc coated hardware 
httings are recommended for 
tion of such 


Firt 
ed the use of 


YARD OF 


las appro 


and 
the fabrica 
aluminum work. Copies of 


the 1948 NBFU pamphlet No. 90 may be 
obtained from the NBFU offices at 85 
John St., New York City, 222 West 
Adams St., Chicago 6, or Merchants Ex 
change Bldg., San Francisco 4. 

* . > 


Canadian Firm Sells 
Oxygen Plants to Industries 


“Make your 


own oxygen” is a new twist 
in the industrial application of this gas 
Oxygen plants called “Oxytons” capable 
of producing 300 tons of oxygen daily 
ire being built by the Canadian Liquid 
Air Co., Ltd. One of them was recently 
ordered by The International Nickel Co 
ff Canada, Ltd., for its plant at Copper 
Cliff, Ont 

> > > 


Skating Rink Rebuilt 
With Welded Iron Pipe 


A NETWO! of 70,000 ft of 1%-in 
wrought-iron pipe had to be welded in 
der to rebuild the St. Paul, Minn., audi 
torium — rink. Each pipe in tl 
rid wa Ided to 6 and 8 in. headers. 
The pipe network was air tested for 48 


then embedded in a 6-in. sla 
Brine circulating through tl 

the water above them int 
ting surface. The rink is the 
in the country. 


and 
of concrete 


pipes freezes 


hours 


1 7 
a smoowm SK; 


second large st 


1948 


Xe 
The Last Word in 


Te 








HANDY 
METAL CASE 
WITH 


DRILL 
SIZES 


ENGRAVED 
ON BACK 


Separation between 


mo 


Saves more tips, 


man hours and 


greater efficiency. T 


formly rounded, 


manufactured through 


27 drill 
set of 9 cleans 


sizes. 


sizes. 


ser- 
rations an exclusive Ther- 


identifying feature. 


more 


insures 


he 


only tip cleaner with uni- 
non- 
scratching cleaning ridges, 


exclusive Thermc process. 


Standard set of 12 cleans 
large size 
19 drill 





THERMACOTE CO. 








Newark, N. J. Chicago, til. 
les Angeles, Cel. Portiand, Ore. 
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A USEFUL BOOK 
FOR THE WELDOR 


WELDING— 
ITS QUESTIONS And ANSWERS 


By T. B. JEFFERSON 





Editor, THE WELDING ENGINEER 


500 QUESTIONS—each answered clearly and 
understandably in this informative book. An- 
swers the most important everyday questions 
of every man interested in welding. 


Questions were carefully selected and 
screened from the most frequently asked by 
weldors about welding, cutting, materials, 
flame treating, inspecting, etc. Novice and 
expert alike can get a lot out of this book. 
It's easy to read, yet contains a fund of in- 
formation. By using the handy index you 
can make this book very useful for quick 
answers to the questions that come up in 
your daily work. 


* 176 PAGES 
® ILLUSTRATED 
° INDEXED 


$1.50 


SEND YOUR ORDER TODAY, TO— 


THE WELDING ENGINEER 
330 W. 42nd St. New York 18, N. Y. 








| 








J. H. Deppeler Opens 
| Consulting Offices 


Forty years’ welding experience has 
minated in the opening of a consulting 
engineering office by J. H. Deppeler, w 
known as chief engineer of Metal 
Thermit Corp. Mr. Deppeler has obtai 
a leave of absence from Metal & Ther 
but will continue as consultant to t! 
firm, with which he has been associ 
since 1912. His new office is at 36 W 
St., New York City. 

A. founder of the American Weld 


Society, Mr. Deppeler was also its sex N 
president. He is currently chairman of 
both the Filler Metal Specifications Con \ 


mittee and Sub-Committee on Iron 
Steel Arc Welding Electrodes. In 1944 |} 
was awarded the Samuel Wylie Mil 
Memorial Medai and named as an | 


| ary member of AWS. 


Mr. Deppeler is a fellow of the Ar 


| ican Society of Mechanical Engineers a 


chairman of the welding committee 
the ASME Boiler Code Committee. | 
has had much to do with broad apy 
tions of thermit welding and did 
portant work in the developmer 
shielded-arc electrodes. He is a grad 
of Stevens Institute of Technology, 
of 1906. 


> * . 


Joint Committee Announces 


| Electrode Specifications 


Four tentative specifications 
welding electrodes were recenth 
pleted by the Committee for Filler M 
jointly sponsored by the American W 
ing Society and the American S« 
Testing Materials. Three of 
revisions. 

“Tentative Specifications for Mild-S 
Arc-Welding Electrodes” and “Tet 
Specifications. for Low-Alloy Steel 
Welding Electrodes” represent a di 
of the old iron and steel electrode : 
fication. Mild-steel specifications 


all classifications in the E-60 serie 


tended for welding mild steel. Th 


| alloy group includes all classificati ie 


| tions intended for welding low 1 





the E-70, E-80, E-90 and E-100 classi 


high-tensile steel. In both of these, 
fications have been added to c 
hydrogen” electrodes. 

Specification requirements ha 
been rearranged so that provisions 
cerning “classification and accepta | 


| such as test results, standard si I : 


..ugths, etc. are grouped together 
further aid, each specification cont: 
guide to the classifications. 

“Tentative Specifications for Corros 
Resisting Chromium and Chromi 
Nickel Steel Welding Electrodes”, firs 
sued in 1946, has been expanded ' 
clude 40 classifications covering 85 
the stainless electrodes in use. Tl 
ten series of four classifications ea 
cluding F-308, E-309, E-310, E-316, I 
E-330, E-347, E-410, E-430 and | 
which parallel the base metals of sim 
AISI numbers 

“Tentative Specifications for Cop} 


| and Copper-Alloy Metal-Arc Welding 
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\ iet ror Testing 
St., Philadelphia 3 





Electrodes” is the first in a series of 


ecifications to be issued for copper and 
pper-alloy filler metal. It includes clas 
fications for copper, phosphor-bronze, 
pper-nickel, copper-silicon and alumi 
m-bronze materials 
Copies of the above tentative specific ’ 
ns are available at 25c each from | 
ierican Welding Society, 33 West 39th 
New York City 18, or The American 
g Materials, 1916 Race 


New Tube-Forming Process 
Announced by Federal 


WewvperR Co., War 
n, O. announces new process for 


rming of tubular sections by a com 


ERAL MAcHINI 


ination of electric current and pressur¢ 
his process, originated by the Westin 
thers, requires a heating transformer, 


a mechanism for 


| 


holding and ro 
ing the tube and either a means oi 
ding the tube into a split-cavity type 
or a means of fe ding the two die seg 
ents at right angles to the axis of the 


tuoe, 


[wo halves of split die are in 
lated from each other and 
| 


pposite sides of the 


connected 
heating transformer 


lube blank is secured in the chuck and 


imultan ously rotate at low speed and 
fed into the die cavity by mechanical o1 
draulic means. As tube enters the die, 
rent flows from one die segment 
1rough the tube to the other die. Resist 


nce of the tube to flow of current causes 


to heat rapidly and form to the shap 


nd diameter of the die cavity. 
Extruding operations are also possible 
using the dies to heat the tube bef 


forcing it through another 





pected applications for the new process 
the forming of steel gas cylinders, up 


etting sections of tubing to increase wall 


ickness, sealing tube ends, necking 
vn tube sections, etc. 
* - . 


Foundation Elects Ofhcers, 
Presents Annual Reports 
NGINEERING FounbaATIoN has _ elected 
Joel D. Justin, Philadelphia consulting 
ngineer, as chairman at its annual meet 
ng in New York City on October 25 
’. Boris A. Bakhmetefl, consulting 
ngineer and professor of civil 
ig; Columbia University, was chosen 
ce-chairman. Re-elected officers include 
Dr. Edwin H. Colpitts, formerly vice 
president of the Bell Telephone Labora- 
ries, as director and John H. R. Arms 
secretary. Among those to continu 
terms on the executive committee is Dr 


engineer 


\. B. Kinzel, vice-president of the Union 
Carbide and Carbon Research Labora 
ries, Inc. 


Reports were made on eighteen re 
arch projects aided by the foundatior 
ring the past year. Projects were cot 
rned with studies in welding, hydrat 
s, alloys of iron, properties of g 
eted and bolted structures and prof 


s of metals at different temperatur 


BEHIND the TORCH 
Safe-T-Chek 


REGULATORS 


The success of a cutting job of 
this size depends upon huge 
volumes of oxygen at hard to 
handle low pressures. Control- 
ling these pressures is no 
problem with Meco Safe-T-Chek 
Regulators. Their engineered 
design and precision construc- 
tion assure accurate, unfailing 
regulation. Rugged simplicity, 
sturdy construction and built in 
safety features assure utmost 
dependability. 






Welding 


aR 


¢* 
»& 








Type FC Master Regulator for heavy 
cutting and welding or manifold 
hookups. 


SEND FOR NEW MECO CATALOG NO. 130 TODAY! 





Positioners 


When heavy, unwieldy weldments like these diesel crank cases 
can be quickly swung into any position so that every weld is 
made downhand—that's efficient welding! 


Weldors spend more time welding—do better welding at lower 
cost when they work with C-F Positioners because these hand 
and/or power operated machines reduce positioning time to a 
minimum. Investigate the cost-saving advantages of C-F Posi- 
tioners. They pay their way in any company. 


Write for Bulletin WP24—an illustrated circular detailing the 





Specific advantages of C-F Positioners. 





" 


- CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. 
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BBB KEEN-ARC CARBONS... 


the accepted “Standard” for Twin-Arc Torches 






Write u 


Specified as ‘standard’ by many 
of the leading manufacturers of 
Twin-Arc Torches (and approved by 
all original equipment makers) BBB 
Keen-Arc Electrodes have kept pace 
with twin-arc progress since the 
first introduction of the new tech- 
nique. 

They produce a fine-grained weld of 
high tensile strength — a steady 
flowing flame which does not 
wander and which is concentrated 
at the desired focal point. Heavy 
copper coating permits gripping at 
the extreme ends—eliminates fre- 
quent re-setting. For excellent 
results—every time—specify BBB 
Keen-Arcs by name. 


s for samples and prices of both Keen-Arcs and 


the newly improved BBB Standard Welding Electrodes. 











Ky B 8. ae . 











BECKER BROTHERS CARBON CO. 
3450 SOUTH 52nd. AVE. 


CICERO 50, ILL. 





ECONOMICALLY 
with. 


Use MANGANAL ROUNDS 
to Rebuild Teeth Faces 








Use MANGANAL WEDGES 
to Rebuild Points 


FREE: the “MANGANAL MARKET- 
ER” offers Helpful Hints on welding 
ll to 14% Manganese-Nickel Steel. 
Write for your copy today! 





STULZ-SICKLES CO. 


steslbaeetom.Quce 


N. J 
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WON'T BITE: 


REBUILD EFFECTIVELY— 





MANGANAL 


(Trade Mark Reg. U.S. Pat. Off.) 
11-1342% MANGANESE-NICKEL STEEL 


HOT-ROLLED WEDGE BARS 


Teeth repointed with MANGANAL HOT-ROLLED 
WEDGE BARS often outlast new cast Manganese 
steel teeth. They are far denser than castings and 
are free from blowholes, porosity and other im- 
perfections. MANGANAL HOT-ROLLED WEDGE 
BARS are not harmed by the heat of flame-cutting 
or welding, and may be bent hot or cold or forged. 
Workharden under impact and abrasion. Come in 
8 sizes to meet every requirement. For strongest 
welds, use MANGANAL BARE or SPECIAL TITE. 
KOTE electrodes for attaching WEDGE BARS. 











NAME OF 
NEAREST 
DISTRIBUTOR 
ON REQUEST 


Newark 5,N. J. 


SILVER BRAZING black malleable 


Thirteen Miles of Pipes 
Under Madison Square Garden 


A new floor for Madison Squar 
New York City, was laid in t 


time of four weeks with the aid 
threadless pipe fittings. Thes 
connect 13 miles of 1%-in. refrig 
piping concealed in the arena to p1 
an ice flooring for hockey and 
shows. 

The piping was laid over the 


base of the floor, which had been 
with two layers of waterp 
one of zinc sheeting. 





Some 3,000 threadles k 
| couplings 1% in. in size, made 
Stanley G. Flagg Co., Inc., Philadel; 
were employed to connect, by silver 


s of 1%-in 
Of about ¢ 


So“ 


ing, 20 and 40 ft length 
vanized wrought-iron pip 


joints made, only 181 leakers were fou 


Majority of these were repaired by 
| ing the pipe and fittings, and only 
| joints needed to be replaced. 

Some 3'%4-in. of 
around the pipe and wire scre« 
bedded in this base to form a 
the 34-in. terrazzo bed. Finally : 
top, also 34-in. thick was laid, m: 
total of 114-in. between the pipe and 
finished floor. 


concrete was 


nh Wa 





1 
King 





Col 
plings on piping at Madison Square Garder 


ACE 


Gard 





+ 
ee 


“Now, Pa, I don’t care if your stra 
hat does slip down over your eyes 
you still need a helmet!” 
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TORCH CONNECTIONS — 







ensoe maaan B 


THE WELDING HOSE COUPLER 
THAT’S UNDERWRITER APPROVED 


ACETYLENE 


OXYGEN 


Disconnect your torch as 
quickly as turning off a 
light! With Snap-Tite 
Couplers, you snap on or 
snap off the torch by hand. 
No wrench is needed. No 
chance of cross threading 
. no kinking . . . leaky 
connections. Snap-Tite 
gives you still another 
advantage . . . you don't 
have to shut off the gas at 
the tank. Built-in valves 
close automatically when 
the torch is disconnected. 
Underwriters’ Laboratories 
have tested and approved 
Snap-Tite Couplers. They're 
absolutely safe. 
















GET THE FULL STORY 
NOW. Ask your distributor 
for a demonstration 

or write the Factory. 


What zippers are to clothes 
SNAP.TITES are to hose 






COPR. 1948 BY SNAP-TITE. INC 
ALL RIGHTS RESERVED 





ERIE, PENNSYLVANIA 





j 
| 
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Engine-Driven Welders Given 


to 


Operating Engineers Union 


( 


PERATI f engine-driven arc 


welde 
the jurisdiction of the In 
uon of Operating Engineers 
(AFL ding to a November « 
t National Joint Board for 
Se i ) Jurisdiction Disputes 
the con » industry The d 
settles ; sdictional dispute 
operating engineers and the Ph 
g and Pipefitters’ Union 
It understood that William E. M 
mey, pl Tt wt oof = the operating v1 
leers, IS advising union business 
ni AFL building trades that tl 
inion issert its jurisdiction 
en welders whet 
is only « 1 a job and it | 
than 400 ; The plumbers’ unton 
testuunec 1 W or its 
Id i if 
The five-man board, headed by Har 
vard University professor John T. Dun 
lop, had cide which of two 
dents applied. The controversy aros 
a job of the Turner Construction C 
the Yale and Towne Co. plant in P 


delphia. 


In favoring the operating engineers 


the board held that the dispute is co 
ered by Resolution 124 of the AFL con 
vention of 1907. This resolution states 
that the engineers have jurisdiction over 
“the motive power of all derricks, c 
ment mixers, hod hoists, pumps and 
other machines used on_ construction 
work.” 

Plumbers’ and pipefitters’ union had 
contended since its members were 
doing the work on which the welding 
equipment was being used, its members 
hould operate the welder. This was based 
on a decision in 1937 of Dr. John A 
Lapp, at that time national referee for 
the AFL Building and Construction 
Trades Dept. That decision held th 
operation of welders to be within tl 


jurisdiction of the trade doing the weld 


ing. Plumbers had argued that if th 
welder is a tool of the trade then so is 
the engine that runs the generator t 


produce welding current. 


Representatives of the heating, piping 


and air conditioning industry intervened 


on the side of the plumbers’ union at 
hearings before the board in Chicago. 

An argument against awarding juris 
diction to the operating engineers was 
that it might necessitate hiring an en 
gineer to merely start and stop the en 
gine, while a member of another union 


would have to operate the welder proper. 
The board considered its function simply 


to apply existing jurisdictional rulings 
or make new ones when none is appli- 
cable. It did not consider it in its author 
ity to examine the economic aspects of 
the dispute. 

The board machinery was put into 
effect in May, 1948, in an agreement be 
tween the AFL Building Trades Dept., 
and a number of contractor associations 
whose members employ building trades 
workers. Contractors may utilize the 
plan if they are willing to accept tl 
final decision as binding. 

Previous decisions of the board have 


covered preheating and stress-relieving. 
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Don’t let pressure 
get you down 


call us for 


WELDING SUPPLIES 


OF SERVICE 


Rod for 


welding can now be made 


Prompt shipments of Welding 
electric arc 
from our stocks: 

e MILD STEEL ELECTRODES 

© STAINLESS STEEL ELECTRODES 

© HARD-SURFACING ELECTRODES 


In 


requirements 


addition, we can take care of your 
Welding Machines, 
Havens Protected “C” Clamps and Pro- 
tect-O-Metal (used to simplify removal 
of welding spatter). Telephone, wire or 
write our warehouse nearest you. 


UNITED STATES STEEL 
SUPPLY COMPANY 


for 


CHICAGO (90) BRunswick 8-2000 
BALTIMORE (3) EDmondson 4900 
BOSTON STadium 2-9400 
CLEVELAND (14) HEnderson 5750 
LOS ANGELES (54) LAfayette 0102 
MILWAUKEE (1) Mitchell 5-7500 
NEWARK (1) Bigelow 3-5920 

BArclay 7-7711—BErgen 3-1614 
PITTSBURGH (12) Allegheny 4200 
ST. LOUIS (3) LUcas 0440 


SAN FRANCISCO (1) MArket 1-4988 
ENterprise 1-0017 


TWIN CITY-ST. PAUL (4) NEstor 7311 
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ALADDIN 


ROD AND PATENTED METHOD 





NO PUDDLING @ NO FLUX 


Weld White Metal 


(POT METAL ~- DIE CAST) 


Solder and Braze Aluminum 
Easily and Quickly 
with Gas or Carbon Arc... 


Melting Point 732° F. Tensile Strength 


Ibs/Sq. in. 47,300. Shearing Strength 
Ibs/Sq. in. 45,800. Meets Air Corps 
Specification No. 10302. Instructions 


with every pound. Sizes \4,”, Kg”, 4%”, 
: x,”", Complete Assortment, 
$1.00 Trial Package. 

PRE-WAR PRICES 


SEE YOUR JOBBER OR 
WRITE US FOR INFORMATION 


ALADDIN 


ROD & FLUX MFG. CO. 


GRAND RAPIDS, MICHIGAN 
Cable Address ‘‘Aladdinco™ 


ve 
AQ; 4 - 
and 








A AAA 


SPOT WELDERS 
BUTT WELDERS 


GUN WELDERS 
WELDING _ TIPS 


Eisler manufactures 
a complete line of 
RESISTANCE 
SPOT WELDERS 
for all types of Welding. 
SIZES FROM 
Y% to 250 KVA 





TRANSFORMERS 


FOR 
LIGHTING 


FURNACES 


RANSTORMLR S$ 2O0-RKVA, 
OWL IMMERSED 





POWER 


PHASE 


ETC. 


CHANGING 


Eisler's Transformers are Built to Suit Any Job 


From 4% To 250 KVA 


also Manufacturer of Machinery for 
Complete Production of Incandescent 
Radio and Electronic Tubes. 


the 
Bulbs | 


EISLER ENGINEERING CO,., Inc. 


CHAS. EISLER, Pres. 


749 So. 13th St. (wear Avon Ave.) Newark 3, N.) 
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A. F. Vinson, formerly assistant produc 
tion manager, G-E Apparatus Depart- 
ment, and chairman of the G-E Welding 
Committee, has been appointed manager 
of General Electric's Welding Divisions. 
C. I. MacGurriz, and R. C. Freeman 
have been named manager and 
manager of engineering, respectively, of 


sales 


the G-E Welding Divisions. 
. * * 
G. O. Romie is sales manager of the 


Cleveland plant of the Claud S. Gordon 
Co., Chicago 


J. NorMan QuINLAN, division superin- 
tendent of the west mills of the Gary 
works of Carnegie-Illinois Steel Corp., has 
been named assistant to the general super- 
intendent of the plant, the world’s largest 
steel mill. Other executive changes are 
Cuartes J. Hunter, who becomes divi- 
sion superintendent of the west mills; 
Oscar Parson who will be chief metal- 
lurgist and inspector and RaGcnar Over- 
BERG Who becomes assistant in steel pro- 
duction and central mills. 


Ratpn M. Horrman, president of Link- 
Belt Co., Pacific Division, San Francisco, 
was recently elected a vice-president of 
the parent Link-Belt company at Chicago. 


. . . 


Dr. Lester M. Gotpsmirn, chief engineer 
of The Atlantic Refining Co. has been 
awarded the President’s Certificate of 
Merit for outstanding wartime service. In 


April, 1947, he was presented the decora- | 


tion for Exceptional Civilian Service for 
his contributions to the installation of an 
oil pipeline under the English Channel 
preceding the Normandy invasion—the 
famed “Operation Pluto.” 


H. J. Frenen, vice-president of The 
International Nickel Co., Inc., New York 
City, presented the Woodside Memorial 
Lecture before the Detroit Chapter of the 
American Society for Metals in October. 
In 1940, Mr. French was honored for his 
contributions to the advancement of 
welding, for co-authoring that year’s Lin- 
coln Gold Medal award paper, “Weld 
Hardening of Carbon and Alloy Steels.” 


. * . 


Herman C. Puecrs has been named sales 
manager of All-State Welding Alloys Co., 
Inc., White Plains, N. Y. R. J. McCatiian 
is regional sales manager for the middle 
Atlantic states. Mr. McCallian is a metn- 
ber of the New York chapters of the 
American Welding Society and the 
American Society for Metals. 





“DESIGN 
FOR 
WELDING” 


Reprints now 
available at 
prices listed 


below 


| to 9% copies $.25 ea. 


10 to 24 copies .20 ea. 


25 or more copies. .15 ea. 


order today, from 


THE WELDING ENGINEER 


330W.42dSt. New York 18,N.Y. 
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Paut E. Mivrer and Jack R. Kosxe have 
‘en named regional sales supervisors for 
itectic Welding Alloys Corp., New York 

They will handle the mid east sec 
n and the east central section, respec 
ly. 


iARLES B. Curnert, Jr. is located in the 
ston area as company representative 
r Arcos Corp., Philadelphia. His offices 
ill be at 16 MacArthur Road, Natick, 


* . . 


Dp 


Ronatp B. Smitu has joined the engineer- 
g staff of M. W. Kellogg Co., Jersey 
City, N. J. He is a consultant to the 
Atomic Energy Commission and a mem- 
er of the National Advisory Committee 
\eronautics. 


. * * 


R. A. WERNsDORFER, service engineer for 
Black and Decker Mfg. Co., Towson, 
Md., has been transferred from the At- 
lanta branch to the Baltimore branch 
fhice. 

> al 


OrvitLte F, Fictey has been named man- 
ger of the Chicago district of the United 
States Steel Supply Co. Assistant district 
managers are Freperick L. BrucKNER 
and ArtHuR W. JoHNSON. 


. > > 


WittiaM J. McGraw has been appointed 

manager of the Cleveland branch of the 

Independent Pneumatic Tool Co., Auro 

ra, Illinois. He will be succeeded in his 

present capacity as manager of electric 

tool sales in the New York territory by 
B. Rosexr, 


Joun M. Jaycox is the new chief engi 
neer of the Gary works of National Tube 

He is a graduate of Carnegie Insti 
tute of Technology. 


Rosert H. Morse, Jr., vice-president of 
Fairbanks, Morse & Co., and Lupwic 
SkoG, senior partner of Sargent & Lundy, 
Chicago consulting engineers, have been 
lected to the board of trustees of Illinois 
Institute of ‘Technology at Chicago. 


Died 


Eucene T. Scort, 35, former sales man 
ager of Templeton, Kenly & Co., Chicago, 
manufacturers of Simplex Jacks, died on 
September 30 at his home in Hinsdale, 


Dr. Wirtiam Rotu Work, 67, Assistant 
Director of the College of Engineering 
Science, Carnegie Institute of Tech 
gy, died on October 3 in Pittsburgh 
Dr. Work was a Fellow of the American 
Institute for the Advancement of Science 

member of the American Institute of 

ectrical Engineers, American Society 
for Engineering Education, the Engineers’ 
Society of Western Pennsylvania and the 


’ 
| 


rerican Association of University Pri 
lessors. 
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“HELIARC" WELDERS 
FROM 3 TO 1000 











D.C. AND A.C. WELDING 
GENERATORS—ELECTRIC OR 
GASOLINE ENGINE DRIVEN 








WOOLDRIDGE ALFLUX No. 3 
CAST ALUMINUM BRAZING FLUX 





ALFLUX No. 3 is a multiple purpose flux 
which has been developed especially 


Steel to Aluminum Aluminum castings 
Copper to Aluminum Aluminum Sheets 


1lso be used with good results 


yhest quality pure chemicals 
n thoroughly and carefully 
i is an exceptionally fine flu 1X 
which adheres s to the surface to be brazed ar 
and more economical weld 








WOOLDRIDGE ALUMINUM WELDING 





PRODUCTS, INC. 


iller WELDERS 


“HELIARC” - SPOT 
Ln 
al 


INDUSTRIAL AND 
SEMI-INDUSTRIAL 
WELDERS — 
FROM 20 TO 
1250 AMPS 










Ps 


PORTABLE 
SPOT WELDERS 


ae | fhe ELECTRIC MFG. CO. 


APPLETON, WISCONSIN 











FREE 
facts about 


preparing 
ALUMINUM 
surfaces for 
SPOT WELDING 


O get better welds on alumi- 

num, surfaces first should be 
properly cleaned. For helpful 
hints on this important pre- 
cleaning procedure, consult the 
special Oakite Service Report 
No. A-8350. Here you will find 
timely Oakite cleaning data 
sure to help you handle such 
work faster, at lower cost. 
Write for your FREE copy 
TODAY 





OAKITE PRODUCTS, INC. 
75 Thames Street, NEW YORK 6, N.Y. 


1! Service Representatives Located in 
Principal Cities of United States and Canada 





Specialized Industrial Cleaning 
MATERIALS © METHODS © SERVICE 





























‘“AUTOMATIC’’ - PORTABLE 


(hand type) 
SPOT WELDER 


JUST PLUG IN —SQUEEZE HANDLE 





3 KVA, 110 or 220 Volts 
Welds up to 2 pes—!6 Gauge 
Mild Steel 


| year guarantee 


A VERSATILE WELDER 
for 
Metal and Wire Fabricating Industries. 
Suitable for Lighting Fixtures, Cabi- 


Write for Literature and 
prices. 


Jobbers Solicited 


ALPHIL SPOT WELDER MFG. CO. 


1062 PACIFIC ST. BROOKLYN 16, N.Y. 


nets, etc. 











“ANTI-BORAX” 


FLUXES 
Have Always BEEN 


Gas 
Saving 
Fluxes 





MS eee 


SO IMPORTANT..... 
YET COST SO LITTLE 


“Anti-Borax’’ Fluxes are GOOD... they 

are GUARANTEED. For best results in 

welding cast iron, brass, bronze, malle 

able iron, stainless steel, and aluminum 

use “ANTI-BORAX” Pluxes. 

@ No.1 Cast Iron Welding Flux 

@ No. 2 Brazing Flux for Brass, Bronze, 
etc. 

@ No.4 “Brass-Cast" Flux for Bronze 
Welding Cast Iron 

@ No. 5 Aluminum Flux for Cast Alumi- 
num 

@ No.8 Aluminum Flux for Sheet Alumi- 
num 

@ No. 9 Stainless Steel Welding Flux 

@ No. 11 Tinning Compound 

@ No. 16 Silver Ssider Paste Flux 


Send for free samples 


Manufactured only by 


ANTI-BORAX COMPOUND CO. 
FORT WAYNE, IND. 





























Bench Welder 


2,448,865. Nuichoras Cromspacn, San 
Francisco, Calif. Filed May 16, 1947. 
Issued Sept. yA 1948. 








This patent refers to a small welder 
suitable for dental work comprising a 
casing, a welding transformer positioned 


in the casing and a pair of electrodes 
mounted in the casing. One of the elec- 
trodes is stationary, the other is pivoted. 
A pivoted arm is mounted parallel to the 
stationary electrode. A plate (19 in fig- 
ure) is secured to the arm and a pusher 
secured at its opposite end which engages 
a bell crank lever. The bell crank lever 
is connected to the pivoted electrode, and 
spring means maintains the bell crank 
lever in engagement with the pusher. 
Downward movement on the plate will 
cause the pusher to move the bell crank 
lever and its attached electrode away 
from the stationary electrode. 


Soldering Iron 


2,447,110. Frank C. Bitzenspurcer, Los 
Angeles, Calif. Filed May 15, 1944. Issued 
Aug. 17, 1948. 





In a soldering iron, a soldering ele- 
ment has a longitudinal tubular passage 
in it. The passage extends to near the 
soldering end of the element. Intermedi- 
ate the forward and rear portions of the 
passage is an enlargement. The forward 
end of the rear portion of the passage 
extends forwardly of the rear end of the 
enlargement. This forms an undercut re- 
cess backwardly from the forepart of the 
rear portion of the passage. The enlarge- 
ment is so constructed and arranged with 
respect to the passage as to retard out- 
ward flow of melted solder and prevent 


backward flow. 
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W-AL-CO RODS 
for Welding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 


TYPES 2S, 43 and 52 
Brazing 716 





FOR CAST ALUMINUM 


Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16" size only 





Aluminum Solder 
White Metal 


Welding Alloys Manufacturing Co. 


744 Broad St., Newark 2, N. J. 











Yes, you. An i 
Part of your Christmas Seal 
money buys X-ray units for chest 
“a a 
pictures to detect tubercu- 
losis so that it can be checked 


nportant picture. 


Since 1904, the whole program 
has helped cut the TB death rate 
by eighty per cent. Yet tubercu- 
losis sti!l kills more people be- 
tween 15 and 44 than any other 
disease. 

So please, send in ‘your con- 
tribution today to your Tubercu- 


losis Association 


Because of the impor- 


tance of the above mes- THE 
sage, this space has been 
contributed by 





Christmas 
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The Improved 


| “ROUND FILE” 
| GAS LIGHTER 














Locking ‘Slip-on’ 
RENEWAL 


..- an exclusive feature 


The patented cartridge holding 
the spark metal locks exactly in 
correct position, permitting in- 
stant replacement. Get ac- 
quainted with the many other 
superior, exclusive features of 


Improved Round File. 


SAFETY GAS LIGHTER CO. 
(Est. 1901) 
LYNN, MASSACHUSETTS 











HESE nine superior alloys are 
made to exacting specifications, 
and conform to the standards of 
the Resistance Welder Manufacturers 
Association, to give you a maximum 
of service at the lowest possible cost. 


TUFFALOY 


RESISTANCE WELDING ALLOYS 


TIPS *« FORGINGS « DIES 
BAR STOCK « CASTINGS 
SEAM WELDER WHEELS 
TUBE MILL WHEELS 
Write for Tuffaloy bulletin. It gives 
you the latest RWMA standards and 
recommendations, and shows how well 
the Tuffaloys fit in to take care of all 

your resistance welding needs. 


WELDING SALES 


and engineering company 
8750 GRINNELL AVENUE, DETROIT 13, MICH. 
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Flash Welded Joint 


Opium, Wil 

Duro Metar 
Filed May 
1948. 


2,447,085. Wiruiam H. 
mette, Ill., assigned to 
Propt CTS a. 


Chicago. 
Aug. 17 








ae 
This patent pertains to the 
ent joining two solid bar 


different 


membx of 
The end of the larger 
hollow milled to provide 


S1ZeS 
member is 
entral protuberance and a surrounding 


wall spaced from it extending outwardly 


beyond the protuberance to define a chan 
nel and adjoining opening larger than 
the end of the smaller member. Th 
end of the smaller member is moved int 
the opening to abut with the protuberance 
without contacting the wall. Welding cur 


rent passes between the protuberance 


and smaller member as they are presse 
together. The welding flash is confine: 
to the inner portion of the opening away 
from the ends of the wall. The flash 
concealed by forming the end portion 
of the wall inwardly to the surface 
smaller mber. 

* al > 


Electric Brazing Method 


448,329. Frank W. Schwinn, Chicagi 


* = eat 
Il] Filed \pr. >. 1946 


Aug. 31, 
1948 


1 
Issued 


— 





atent pertains to a method of secur 
ing together two tubes in angularly 

' lat ] 

posed relauionship, A side opening is pro 


vided in one of the tubes and the metal 


extruded adjacent the opening to a pre 
determined diameter to form an out 
wardly projecting flange at the edge of 
the opening. End portion of the other 
tube is tapered to fit tightly into 

enlarged opening so that its end margin 
projects linearly into the other tube. Tubes 
re positioned with the end margin up 
right. Within one tube and around the 


inwardly projecting end margin of the 
other a ring of solder is placed. When the 
solder is melted by electrically heating 
ions of the tubes, the solder 
space between the tubes. 


adjoining port 
| flows int 


1945 
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THE NEW “SUPER DE LUXE”’ 
GAS CYLINDER TRUCK 


C “SMOOTHEST TRUCK AFLOAT" 


3 MODELS 


CT-500—carries Oxy- 
Acetylene Cylinders of 
100 to 285 cubic feet 
capacity. 
CT-250—carries Oxy- 
Acetylene Cylinders of 
60 to 120 cubic feet. 
CT-100—carries Oxy- 
Acetylene Cylinders of 
40 to 60 cubic feet. 
* STURDILY CONSTRUCTED * Ail- 
RUBBER TIRED * ATTRACTIVE PRICES 
* EXTRA WHEELS ON REQUEST 
EXCELLENT WINDOW SALES APPEAL 
FOR YOUR GAS AND APPARATUS. 
s 
SOME TERRITORIES OPEN 
FOR MAJOR DISTRIBUTORS 








WHEELS 


FOR THE “BUILD 
iT’’ URGE 
Try this Counter 


Tt 





iay s an 
excellent Mer- 
chandiser 





WRITE today for full information 
manufactured by 


NATIONA WELDERS SUPPLY CO. 


Charlotte 1, WN. C. 
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R-W Control | 


2,438,490. James Lestre AsHrorpv and | MOLD PARTS PERFECTLY 
Wituiam Atrrep Bituinos, London Eng. 
land, assigned to mesne assignments, to FOR EASIER, FASTER 


INTERNATIONAL STANDARD Exectric Corp., WELDING WITH 
New York City. Filed June 22, 1943, in 


ae 
Great Britain July 31, 1942. Is 1 Mar. § | 
BULLOCK Coated + [ED ssued Mar. implex 


| This system consists of a pair of elec- “ 
COVER GLASSES | trodes, a source of voltage, transformer | we j= 
| means having 


Get a Sample FREE 
and TEST it! 


a primary winding con- 
nected across the source and a secondary 


They’re SPLATTERPROOF! winding connected across the electrodes L 
WATERPROOF! to produce a voltage. When the elec- 


trodes are open, a relay having contacts 


EASIER TO SEE THROUGH! connects source and primary winding, 
And they OUTLAST OTHERS 10 to 1 and an armature opens the contacts when 


energized. In order to produce an elec- 
Write your name and address in the margin of this tromagnetic field the armature is ener- 
page and mail it to us... or send a letter. We'll send gized in response to the source voltage 
you sample glasses to test. You'll see in a hurry why 
Navy Yards, Shipbuilders, etc. used Bullock Glasses 
by the millions during the war. 





with means for producing another elec 

tromagnetic field opposing the energiz- , 
ing field in response to the electrode volt- i 

Bullock Cover Glasses are coated on both sides. They age to de-energize the armature and to clamps, pulls, pushes, 

oon longer because ah nian ae open the contacts. When fusion at the spreads, bends or lifts 

splatter, moisture, heat breakage. ey stay clear, -| . eee + at , . 

clean, uncracked 10 to 20 times longer. One Bullock weld takes place, the relay has " coil for The Simplex Util-A-Tool pullstogether, 
energizing the armature. This coil in- clamps and holds parts of all sizes and 
















Glass will last for days ...no time out for changing 
























...no blurred vision... no eyestrain. Tear this out cludes a second transformer means hav- | shapes. Easy to use and powerful, it 8 
tame dul nah ing a primary ,winding across the elec- | saves time and work. Handy, too, as a 3 
Ra ; trodes and a secondary winding in | jack, asa puller or for pressing Set in 
NMEALERS: You ought to be selling Bullock Cover series with the coil cludes Util-A-Tool, sky hooks, 3-way 
Glasses. Write for terms base, spreader jack, chains and lever 





bar. 





15ceach BSF 
Tire BULLOCK CO. NEW PRODUCTS 

500 for $45.00 2 EIGHTH ST. (Continued from page 85) 
1000 for $67.50 RICHMOND, CALIF. 





SEND FOR 
BULLETIN P & P 48 





43,129 230°)) 4 1 Oe eee 
Rocker-Arm Spot Welders 1000 S. Central Ave., Chicago 44, tl. 














MPROVED alr-operated rocker-arm weld 





ers in 30 and 50 kva capacities and with 
throat depths ranging from 18 to 36 in. | 
are being made by Progressive Wetper 
Co., 3050 E. Outer Drive, Detroit 12. 

Important features are: three independ 


WELDING 
AND 
BRAZING : 
and supported from rigid front column 


* 
of machine; compact air line accessory 


group mounted within machine but visi- | | ], TIME SAVING _ 2. QUALITY 


ble through opening in side panel; self 


lubricating bearings; high speed air valve; | PRODUCING 3. PERMANENCE 
water and air systems piped to the reat IN RESULTS 4.COST REDUCING 


of machine to facilitate installation and 
maintenance. 


ent water cooling circuits for transformer: 


y} . : } 
optional single-operating cylinder or com 
pwn ol Nex pound retractable-stroke cylinder; trans 
ee 


former directly coupled to welding arms 





%& When you are welding er brazing get 
. . . | | the advantages of METAL BOND prod- 
ucts. A type for every need. Each de- 
livers quality results mere easily and / 
inexpensively. 





WITH THE NEW 


HARGRAVE “41 WELDERS’ CLAMP 


Spatter doesn't matter with the new Hargrave No. 41  orriee of splatter and excess metal % Make your own test of METAL BOND 


Welders’ Clamp. The No. 4! Welders’ Clamp fea- « ft r W | ling, yeneré | 5Cz lin 7, peen . 
tures a patented solid alloy screw that permanently os ——e Gee Cee eee products. Find out why METAL BOND 
is so widely used and why users stand- 


| Scaling Hammer 


resists spatter. Clamp has been designed with the | 'Ng and beading are among the functions 
aid of welding engineers and operators. Frame is of | of a new scaling hammer, “Master Model” 


forged steel, heat treated for maximum strength and >1)5 > 1 9nNG % GIs : ardize on these products. 

long life. Each clamp is Individually Tested. The | M-205 and M-206. Model 205 is 8% in. 

No, 41 Regular pry har puma gy is > | long, has a I-in. bore, 1%-in. stroke and % Send for our handy-size catalog now. 
t i 4 d8 ings. A aila Seiad J . a 2 - : 
wy AAA, sallan. “No. 23 Seow terdes weighs 3'4 lb without chisel. It contains much helpful welding, brazing 


Welders’ Clamp) in 4 to !2 inch openings. 
WRITE FOR CATALOG SHOWING COMPLETE LINE 


© 
HARGRAVE 


Features include: simplified design; 
lower air consumption; easy feather of 
1944 Waverly Ave control in both lever and _ push-type 


Cincinnati 12. Ohio throttles; “sure-grip” body contour; self METAL BOND MFG. CO. 


and soldering information. 























seating valve; locking-device of back head 3201 KOSSUTH AVE. 
The Cincinnati Tool Co that keeps valve mechanism sealed agains! , §T. LOUIS 7, MISSOURI 
s ; » ¢ ; . Sarees * ° ' 
THERE IS AN INDUSTRIAL DISTRIB. | *" leakage and dirt. Master PNeumat . 
UTOR STOCK NEAR YOU | 1¢ Toor Co., Orwell, O. an 
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JACKSON 


HOLDERS WITH REPLACEABLE JAWS 


For those long hours of work in an overhead posi- 
tion, (or in any position at all), these Featherlight 
holders are great to lessen fatigue. No wonder the 
Jackson A-W, lightest insulated holder to take - 
inch rods, is the most popular in our line. Light metal 
alloy parts on Featherlight models reduce weight 
36>. Jaws of Mallory 3 metal may be easily re- 
placed. Mechanical cable connection. 





JACKSON 


FORGED COPPER ALLOY 


HOLDERS WITH REPLACEABLE JAWS 


These three models have tongs made entirely of forged 
copper alloy. A-WC and A-5SC are otherwise identical to 
the Featherlight holders. All feature the same improved 
pivoting device for easier servicing, the same replaceable 
jaws for longer life. Like all insulated Jackson holders, the 
new jaw insulators are three times stronger. Cable connec- 
tion mechanical, soldered, or brazed. 


A-WC, electrodes through 4" © 300 Amps ° 9%" long © 26 oz. 
A-5SC, electrodes through %" © 400 Amps e 11%" long © 33 ox. 
A-3SC, electrodes through %” © 500 Amps ¢ 13%" long @ 36 oz. 





JACKSON PRODUCTS 


WARREN MICHIGAN 
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